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Gillette 


[E-PIECE RAZOR 


Siz is mighty quick and easy when you use 


a modern Gillette One-Piece Razor. There's 


in position. For clean- 
Ing both ‘razor and blade just loosen the holder, 
rinse and shake. 

Enjoy utmost shaving comfort and convenience. 
Get a Gillette One-Piece Razor. The Gillette Aris- 
tocrat, gold-plated, with case and 10 Gillette Blue 
Blades, $3.79. The Gillette Milord, gold-plated, 
with case and five blades, $2.50. Either will give 
you years of shaving satisfaction. 


Gillette Safety Razor Co., 
Boston 6, Mass. 
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For Easier Farming. 
Editorial Memo. 


Rov vounsetr of economic worries and 
that’s how you feel. 

I.C.S. can show you how. Greater 
job security, more responsible work, 
higher pay, a home of your own—what- 
ever you want is attainable if you qualify 
as one of the trained men vital to busi- 
ness and industry. 

In today’s world, untrained talent 
doesn’t have a chance against expert 
knowledge. That’s the reason why so 


Tree as a 


22 balloon! 


many ambitious Americans are studying 
1.C.S. courses in 400 technical and com- 
mercial subjects — readying themselves 
for the hig rewards. 

L.C.S. receives more than 1500 let. 
ters a year from students reporting salary 
increases and promotions. Mark and 
mail the coupon as they did — and you, 
too, can he on the road to economic 
freedom. It’s a grand and glorious 
feeling to join the successful! 


INTERNATIONAL CORRESPONDENCE SCHOOL 


BOX 7697-1, SCRANTON 9, PENNA. 
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Exploration of ocean depths 


Image Orthicon television camera, 


The ocean is a“goldfish bow!”fo RCA Television! 


Another “first” for RCA Labora 
tories, undersea television cameras 
equipped with the RCA Image 
Orthicon tube were used to study 
effects of the atom blast at Bikini... 

‘There may come a day when fish- 
ermen will be able to drop a televi- 
jon eye over the side to locate 
chools of fish and oyster h 
Explorers will scan marine 
look at the ocean floor . .. Undersea 
wrecks will be observed from the 
decks of ships without endangering 
livers. 

With the television camera, long- 
hidden mysteries of the ocean depths 


may be as easy to observe 
goldfish bowl—in armchair comfort 
and safety 

Exciting as something out of Jules 
Verne, this new application of tele- 
vision is typical of research carried 
out at RCA Laboratories. Advanced 
scientific thinking is part of any 
product bearing the name RCA, or 
RCA Victor. : 

When in Radio City, New York, be 
sure to see the radio and electronic 
wonders at RCA Exhibition Hall, 36 
West 49th St. Free admission. Radio 
Corporation of America, RCA Build- 
ing, Radio City, New York 20, 


RADIO CORPORATION of AMERICA 
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Whenever you have your headlamps 


replaced, be sure to insist on 
——— 


MEADLame is a one piece ‘THE LIGHT-SoURCE filaments are HON LENS of rugged hard~ 
it. Thus, dict and held in special vise-like grip. glass construction is designed 
in to reduce Road shock and vibration fo put an accurate pattern of 

light output. 


will not shake them loose and light where you need it— 
cause light failure. on the road. 


OAD and laboratory tests prove that 12% more light on the road. Now G-E Sealed Beam 

the average General Electric Sealed headlamps give you easier night driving 
Beam Headlamp maintains 99% of orig- than ever before...12% more light on the 
inal light output right up to the end of _ road for driving and 16% more light for pass- 
lamp life. They do not grow dim! You ing. Just another reason why General Elec- 
get “new car” lighting always. tric Sealed Beam lamps are your best buy! 


For every socket, G r E LA M PS 


for every car... J GENERAL ELECTRIC 
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Gone with the 
wind currents! 


Tre U. S. Air Force is making time 
these days against its gusty old antagonist, 
the head-wind. With the newly developed 
Minimal Flight Path, Air Force pilots now 
harness the wind currents going their way 
— speed up their time of arrival by as much 
as 20% in flights over 500 miles long. 

Use of the new system, which can be 
computed in 30 minutes or less by experi- 
enced weather men, frequently means 
leaving the Great Circle 

route —long recog- 

nized as the shortest 

distance between points 

on the earth’s surface 

— but such deviations bring favorable tail- 

wind currents into the flight path and com- 
pensate for the added distance, 

In terms of navigational progress, the 
Minimal Flight Path means substantial 
reductions in fuel loads with a corre- 
sponding increase in pay-loads. Later 
on, as seasonal and other fluctuations 
are determined, air routes the world 
over may be in for some drastic, time- 
saving revisions, 

Such progress, typical of Air Force 
leadership in aviation, is made by men who 
believe in the future of this great new 
science. If you're interested in joining a 
pioneering organization, ask at your near- 
est U. S. Army and Air Force Recruiting 
Station for details on Air Force career 
opportunities today! 


if 
nfowt? U.S. ARMY AND U. S. AIR FORCE 
RECRUITING SERVICE ~ 


Ami 
zo (zor. 
wie eae 
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yn 


CAREERS WITH A FUTURE 


U. S. Army and 


THE CADETS ARE FLYING AGAIN. U. S. Air Force 


ASK FOR FULL DETAILS NOW. 
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Become an EXPERT ACCOUNTANT 


through LASALLE’S 
PROBLEM METHOD 


HATisthe LaSalle Problem Method 
of acquiring Higher Accountancy 
Training? 

Certainly not the dull routine associ- 
ated with ordinary study—not “‘book- 
learning” in the theoretical sense. 

‘Under the Problem Method each week 
you are given an important accounting 
principle—then shown how the principle 
is applied. You are given a problem and 
its solution. After you fully understand 
the principle and its application, you are 
then given a problem which you work 
out for yourself and send in to LaSalle. 
Your solution is returned to you with 
comments. If it has not been properly 
solved you are shown your error and 
the correct method. 

The entire procedure is practically 
first-hand personal experience gained 
by you direct from capable account- 
ancy instructors. These men take an 
interest in you, check your indi- 
vidual needs and work with you 
step by step as you progress. 

You study and learn under 
a tested, proven plan built 
around the Problem Meth- 
od. You continuously learn by 
actually handling important account- 
ancy problems, analyzing, work- 


/ FREES, 


More Money—A Better Position 


ters out for yourself. At the end of your 
training, you have real ability and prac- 
tical experience—the kind which fits you 
for positions that business is glad to 
reward with real money. 
Don't confuse Account- 
ancy with bookkeeping. 
// The Accountant is the ex- 
// ecutive, the man who makes 
If the big-money—the book- 
keeper does only the detail rou- 
tine jobs at low pay. 
‘You can become an expert ac- 
countant through the LaSalle Prob- 
F sepa Method without any prelimi- 


ing them out and thinking out o if accommrnie’ Ne, fo, nary knowledge of bookkeeping. 


your own decisions. 


the practical solving of 
the very problems you ww 7 
face in a higher ac- C5 io 
« & / POSITION. 
countancy posi- _¢ 
tion. Step by 97 
step you 4 
workmat- 7 


BOOKLET 

Thus you are coached in 2 Send me, without obligation, \% 
Jour te veennoox eer Acraat 

“or ancy, the Profession that Pays.” 


te You will be given whatever 
basic training, instruction 

or review on the sub- 
ject of bookkeeping 

you need. Mail 
Ye the coupon 
NSq, now for full 
informa- 
\. tion. 
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1 Will 
Show You 
How to | rm 


1 send you Soldering Equipment ond Radio parts; in my course | show you how fo build this N.R.I 
show you how to do Radio soldering; how to mount ith parts ! send, It soon helps you fix neigh= 
and connect Redio parts; give you practical experience, borhood Radios and earn EXTRA money in spare time. 


Building this A. M. Signal Generator gives you 
more valuable experience. It provides amplitude- 
modulated signels for many tests and experiments, 


of mony kinds; learn to correct power pack troubles. 


MEN I TRAIN AT HOME GET GOOD JOBS LIKE THESE 


Minister Makes $10-520 Knew Nothing About Doing Good Spare 5 
Radio a Time Business 
re o 
Ps 
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You get ports to build Radio Circuits; then test 


them; see how they work; learn how to design spe- 


You build this Superheterodyne Receiver which 
brings in local and distant stations—ond gives you 


more experience to help you win success in Radio. 


My Radio Course Includes 
TELEVISION * ELECTRONICS 
FREQUENCY MODULATION 


KNOW RADIO 
Win Suctedd— 
I Will Train You at Home 


VETERANS 


You can get 
this training 
home under 
G.I. Bill. Mail 
coupon for 
full details, 


Many Beginners Soon Make 
Extra Money in Spare Time 


Find Out What NRI Can Do For You 
FREE 64 


5.98. SMITH. ent. Dept 


i, Washington 9. B. € 
Our 33rd Year of Training 
Men for Success in Radio 


Approved for Training under GI Bil 
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IS MAN A SMALL UNIVERSE? 


IT HAS BEEN SAID that everything in the universe 
has its counterpart in man. What of your solar plexus? 


Does it link you with the world beyond ... the vast 
cosmos of which earth is but a speck? Centuries ago, 
man observed that something in the center of his torso 


responded to his emotional excitements — joy, fear, 
elation, fright, sudden experiences. In seeking an ex- 
planation, there followed many more amazing discov- 
eries, What did these ancient searchers for truth uncover? 
Did they learn how to draw energy to their emotional 
centers—for performing miracles and accomplishing 
feats that seemed impossible to the uninitiated? 


WHAT ABOUT YOU? 
Are you perfectly satisfied with your position in life? 
Are you enjoying life to its fullest extent?—truly 
abundantly? If obstacles seem to prevent you from 
attaining the heights and enjoying the better things in 
life, you are not using the powers that reside within you, 


ACCEPT THIS FREE BOOK 
Let the Rosicrucians (NOT a religious organization), a pro- 
gressive, practical brotherhood, explain to you the simple, 
demonstrable laws governing yout inner powers. Write for your 
FREE copy of, The Mastery of Life, which tells how easily you 
can come to possess tested methods for understanding the 
of personal accomplishment. Send coupon today! 


‘The Rosicrucians (AMORC) 
San Jose, California 
Lam 2 sincere seeker. Please send me a copy of The Mastery of 


Life. which I shall read carefully 
Name 

Address. — 
Zone Number. State 


The ROSICRUCIANS (Amokc) San Jose, California 


COYNE Shop Training Includes 


Alarm and Signal Work ‘Transformers 

DEMotors, Generators, Switchboards 

A.C, Motors, Generators, Home Appliances 
Gontrols 

House Wiiny ‘cluding added training in Indus- 

ee ATE ng Saree 

Stator Winging Retrigeration. 


Since 1899, Coyne has been training. men and 
young men for practical, better-paying jobs. Here 
in our great Chicago Shops you will find the equip- 
ment, the friendly expert instructors, to prepare 
you for a real future in Electricity. Coyne grad- 
uates are in demand by many leading electrical 
% firms. Coyne men are trained to make good in their 
W.ceeke own electrical shops. Come to COYNE! 


NON-VETERANS wiso are short of cash can finance 
‘most of their tuition and pay it in easy monthly payments 
after graduation. Many students earn while learning. We'll 
help you get part-time work while here if you need it to. 
help defray living expenses. 

ANY MAN WITH A PHYSICAL DISABILITY 
‘whether a Veteran or not may qualify for Coyne train 


“ADDRESS... 


cin. {ng at no cost to himself for tuition or subsistence. 
‘Send coupon for details. 
B.W. COOKE, President 
Dept. 97-73. 
‘500 S. Paulina St., Chicago 12, tl. city. 


7 NAME.....0. 


NOT a “Home-Study” Course! 


ectrical Center. You make rapid strides here because 
it'sa shop course. 


Work on Full-Size Equipment! 


In our great 


ops you actually operate, test, repair 


the same kinds of electrical apparatus you'll use later 
fon the job. You do REAL house wiring rewind REAL 
Srmatures; run ‘a REAL switchboard, All this plus 
rpeeded theory: t 

few short weeks here at CONE, 


No Experience Necessary 


Many Coyne students have never had previous 
‘electrical experience. Others have had a $mattere 
ing of it in one or two branches, but realize thelr 
‘eed for “AllsAround™ training, We not only 
train you for a good job, we tre 
Lifetime Free Employment Service to 


takes it easy to learn Electricity fn a 


1p you Ket it. 
‘Coyne graduates, 


SEND FOR FREE BOOK 


ours for the asking bie, 404 
Wectrial Tring 
makes 


‘our plans to help your Get Your 
ytree. No coat or obligation, aa 
sna wil the coupon 


B. Ww. 
cooke, 
President, 
COYNE ELEC: 
TRICAL SCHOOL, 
Dept. 7-73, 
500 S. 


ulina St, 
Chicago 12, 


linols, 


Send me your Free Book and 
tell me about your plans to help oe 
Training in ndustrial ‘Electronics asd 
igre Refrigeration. Mall coupon today. 
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cn 1 t 
Training Equipmen 
{ rilSend You8B ghz 


learn Fast... Earn Fast 


HOME TRAINING 
Planned For Your Needs 


You Build All These 
TESTERS... and MORE! 


LOW cosT HOME RADIO TRAINING! 
, Easy mean Payments! 
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INVENTORS 


Learn how to protect your invention. The U. S, Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the U. S. Patent 
Office. For that reason, the Patent Office advises the inventor, 
unless he is familiar with such matters, to engage a competent 
registered patent attorney or agent to represent him. We 
maintain a staff of registered patent attorneys ready to serve 
you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention" form will be promptly forwarded to you without 
obligation upon request. 


Patents National Bldg., Washington 5, 
of “Patent Guide forthe In 
Trademarks and also “Recor form. This request does 
Copyrights 
Pyris! Address. 
__—— EE 
Registered Patent Attorneys (Please write or print plainly.) 


CLARENCE A. O’BRIEN 
& HARVEY B. JACOBSON 


72-M District National Building + Washington 5, D.C. 
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Here is why 


PYROIL 


helps you to a 


When you change to winter oil, you are changing 10 a 
low viscosity oil which helps cold weather starting. 
However, once, y 

are practically per 
you stop, the low viscosity oils quickly drain off cylin. 
der walls leaving them dry. Starting again introduces 
the extra load of friction and the wear attendant co 
Iry start 


gives the property of elf 
ipetmicting quick, easy sta 
wee and reducing we wear and corrosion. 
Pyroil-better driving is easy to get. ply ask your 
saadloa eitensaas 00 wid Pyoolinntd ad tails vo Four 


Pyroil for Aircraft Enj 
Use Aircraft Pyroil B for lubricating oil, Aircraft Pyroil A 
for gasoline. 


‘Manutactured and Guoranieed by Pyroil Company, 
27S Moin Street, Lo Crosse, Wisconsin. 


PYROIL COMPANY 
275 Main Street, Le Crosse, Wisconsin 


i 
1 
Tepe hetecp degelt 

| Sas Soi artery, Doe hn me 
1 

1 

1 

1 

i 
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= LETTERS 


More than One Way 


Sir: 

In your excellent article, “Taming the 
Turbojets,” (Oct., p. 82) you state that air 
is bled from the compressor, routed around 
the engine, and bumed in the tailpipe. 

As I understand it, the bled air is not 
routed around the engine, but is ducted 
beneath the burners and splashed against 
the turbine disk face to cool it... . 

Joun M. Gaska 
Amsterdam, N, Y. 


Both Mr. Gaska and PSM are right. The 
different systems are just two of a number 
of variations in gas-turbine design that at 
some time or another have been tried. 


Praise from a Neighbor 


Sir: 

May I take the opportunity to congratu- 
late Mr. Stevenson on his fine article on 
motorcycles in the August issue (p. 138). 

I am contemplating a tour around the 
world on a motorcycle next year, and the 
Jawa motorcycle attracted my attention as 
being the ideal bike for such a trip because 
of its simplicity and the low upkeep char- 
acteristic of two-cycle engines, . . . 

Gorvon Linc 
Belleville, Ontario 


Seeing Isn’t Believing 

Sir: . 
There are no windshield posts on the 

station wagon described on page 154 of the 

September issue. e roof is entirely 

self-supporting, 


PauL STANLEY 
Queensway Motors 
Queensway, London 


Call them what you will, the side edges 
of the windshield frame still look like narrow 
posts, supporting or otherwise. 


INVEN 


The Development Of 
Inventions 


The Rules of Practice of the U.S. Patent Office advises— 
unless an inventor is familiar with such matters—that he employ 
a competent registered attorney or registered agent, as the value 
of patents depends largely upon the skillful preparation of the 
specifications and claims. 


The firm of McMorrow, Berman and Davidson is registered to 
practice before the U. S. Patent Office. Additionally, it maintains 
@ staff of attorneys able to readily understand inventors’ dis- 
closures, to advise concerning patentability, and to prepare 
appropriate specifications and claims for filing with the Patent 
Office. 


If an inventor believes he has an invention, a search of the 
most pertinent prior U.S. patents should be made and a report 
obtained relative to its patentability. Where such report indicates 
that the invention appears patentable, in order to secure protec- 
tion, diligence should be exercised in making application for a 
patent. 


TORS 


McMORROW, BERMAN & DAVIDSON 


Name. 
Address. 


Registered Patent Attorneys 


PATENTS — TRADE MARKS — COPYRIGHTS 


142-8 VICTOR BUILDING, WASHINGTON 1, D. C. 
—— 
a ee 
McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
142-B Victor Building, Washington 1, D. C. 


Send me further particulars as to patent protection ond procedure ond “Invention Record” 
form at once. I understand that this request does not obligate me. 


tate. 


re | 


eo (WHITE OR PRINT NAME CLEARLY) om oe oe 
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SUCCESS BRAGS 


FIND OUT ABOUT OPPORTUNITIES 
IN INDUSTRIAL ELECTRONICS 


we. perfectly natural human desire to want more 
ey, a better job, prestige and all’ the other good 
things of life. Who gets them? Look about you. Success 
Yau will see; comes to the man who is trained for his 
x 


sie aritapueaks bua’ vente. 
age, enit of oppnrtunty, te today, Deckotng 
Aner avstaie Breer ameen paeeeiee 


iat 
What" many. Union "leaders are 
of industrial ileetrories, devices te fowler bt fetos 
industrial Wlectronies devices Is growing ‘by lea 
nd ‘bounds. They know that to instaif and service this 
equipment, the best of present-day electricians 
must first have had special trainin 


Now is the time to get into Industrial Electronics, 
while the ‘field is in its infancy... and while it 1g 
Fapidly developing 'a need for thousands of trained 
experts. ‘Tomorrow's leaders are training. today. 
‘And here is'a School equipped in every way to train 
you for Industrial Electronics work—one of the largest 
and most completely equipped, and one of the few of 
ita kind in‘America—a School that already has trained 
thousands of men for industrial opportunitie 

LEARN AT HOME OR COME TO OUR SCHOOL 
Learn Industrial Electronics—now, while the time is 
ripe, ‘vou don't need any advanced schooling of previ: 
ous experience, ‘If you are at all mechanically inclined 

have gone’ to high school for at least one year or 

have an ‘equivalent education, we can teach you Indus- 
trial Electronics. 
‘You can take most of your training at home. in your 
spare time—or you can come to Chicago and take your 
entire training in our completely equipped ‘and 
laboratories. ieither way you quickly acquire the fine 

ints, practical skill, and broad, technical “know 
ow" "that makes the expert Industrial Electronics 
Technician. 
4 SUIDE FOR YOUR EUTURE—Complete tacts about 

Tells al 


‘about moneymaking opportunities for 
and our Life-Time. Free Employment 
‘No obligation. Mall coupon TODAY. Investi- 
gation may start you up the ladder of Success. 
AUTHORIZED TO ACCEPT VETERANS FOR 
G.1. “TRAINING: 
aa SS SES 
INDUSTRIAL TRAINING INSTITUTE, 1 
2180 Lawrence Ave., Dept. P2ML Chicago 25, Til. 
Please send me, FREE, your “Camera Visit" booklet | 
and information “about the, cpportunity for trained men | 
in INDUSTRIAL ELECTRONICS, It Is understood that 
T'will be under’ no obligation. 


NAME..... 


crry.. ae 
ARE YOU A VETERAN? 


Pellets Get a Pelting 


Sir: 

Pictured at the top of page 102 (“Rain 
of Seeds Brings Desert Back to Life,” PSM, 
Sept. '46) is some love grass planted in 1945. 
As 1946 is the only year mentioned for the 
airplane seeding, I assume the grass in the 
picture was planted by a conventional meth- 
od. Am I right? 

It’s several years since I have experienced 
a good hailstorm, but my recollection is that 
the stones mostly bouince when they hit the 
ground. . . . I can believe that the pellets 
might embed themselves in mud, but can 


they actually puncture the desert pave- 
ment? 
And finally, I wonder how the cost of 


this project is justified on almost worthless 
land. . . . If this is for the benefit of the 
Indians, perhaps there would be less un- 
certainty and more economy in distributing 
the taxpayers’ dollars directly over the 
reservation. . . . 


D. Jounston 
Oak, Neb. 


To answer Mr. Johnston's questions, PSM 
called upon Clifton Abbott, from whom it 
procured the original story. Here is Mr. Ab- 
bott's reply: 


Sir: 

As Popular Scierice Monthly said, the 
grass shown was a “test plot” and was not 
the result of pellet planting. . . . Test plots 
are relatively small, never more than a few 
square feet. They are hand-sown. . 

The purpose of the pellet material is 
twofold: to give the seeds sufficient weight 
to drop directly to the earth without scat- 
and to surround them with earth, 
fertilizer, insecticide and rodenticide so that 
99 percent germination will be assured. 

Since this eliminates the necessity 
burying the seeds, the use of “penetration” 
is probably an unhappy word choice. 

As for the land’s worthlessness, it is poor 
only because it does not grow enough grass 
to support livestock. In the winter, Army 
planes have had to drop taxpayers’ money 
over Indian reservations in the form of food 
and blankets to lessen cold and hunger. Had 
the land been capable of supporting sheep 
and cattle, this expense would not have 
been necessary. . . . 

In past years billions of dollars have been 
spent on dams in Arizona and the South- 


YOUR FUTORE 


[5S PLASTIC 


Avyrutnc capable of being molded is plas- 
tic. So it’s a word that applies to your 
future as well as to the materials of the plas- 
tics industry. There are giant possibilities 
in this field. Their realization depends 
upon the planning of trained men. 

Within YOU, too, are great possibilities. 
Their realization depends upon your being 
a trained man, The world-famous Inter- 
national Correspondence Schools offer you 


i 


Hi 


Hitt 
fle 


a 


the opportunity to obtain that training in 
your spare time, at low cost. 

With training, you can mold your place 
in the new world to your heart's desire. A 
more responsible job, higher pay — what- 
ever you want is attainable if you qualify 
as an expert. 

The time to qualify — in plastics or any 
other industry—is NOW. Mail the coupon 
today and let I. C. S. tell you how! 


HF 
i 


THETE 


Ee 
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Ferman 

Engineering Courses 

ie 

Comberton 
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FOUR CAREER 
FIELDS 


Decide to make 
your future career 
in some branch of 
Plastics. Then 
you've hitched 
your future to a 
young, growing 
industry. Why? 
Because more and 
more products are 
being made suc- 
cessfully from 
some type of plas- 
Fabrics, pok- 


shades, radio cab- 
inets, fly rod containers, golf clubs and thousands 
more—useful, everyday products. This means a 
bigger industry, more jobs, more opportunities 
for men to operate their own business —MORE. 
OPPORTUNITIES FOR TRAINED PLASTICS 
MEN AND WOMEN. 


largest training 
Headed 

try, the 
both HOME STUDY AND 
mm carefully desi 


equip men and wome 
with the knowledge ne 


titute offers 
ful graduates aay 
coupon below for complete 
indicate whether you are inter- 


Namo (Prine) 


ony. 


FOR YOUR 
SUCCESS 
What riniede you get up? 
What Timedo you go to work? 
What rimedoes your train leave? 
What Timed you eat lunch? 
What rimedoes the game start? 
What timedo you have dinner? 
What rimedees the movie start? 


Everyone is guided by TIME. That 
why it is important for you to seriously consi 
WATCHMAKING as your career. This interest- 
ing field demands trained minds and hands, You 
can get this training at American School of 
Watchmaking. 


SCHOOL OF WATCHMAKING are achieving success in 
this 


Enroll in American School of Watchmaki 
bine your serious training program with 
ern California offers you. 


Member of: United Horolonical Association 
"wationat Councit Technical Scnoots 


CHOOSE THE 
ONE 


DIESEL 
; a! 


If you are mechanically inclined and ambitious 
to get into a field offering a great future—then 
LEARN DIESEL THE HEMPHILL WAY! Many 
successful Hemphill School graduates have posi- 
tions of responsibility operating, installing, re- 

servicing Diesel engine 
ships, power plants, logging operations, con- 
struction jobs and other fields. The scope and fu- 
ture of the trained Diesel man is broad and of- 
fers opportunities to specialize. If you want to 
see the world, remember, Diesels are used in 
transportation, mining, construction and drill- 
ing operations in distant countries. Perhaps you 
like agriculture or railroading or shipping—in 
almost every field you find Diesels. And remem- 
ber, trained Diesel men are required to operate 
and maintain them. YOU CAN BE A TRAINED 
DIESEL MAN. You can learn quickly and easily 
the famous HEMPHILL WAY! 


Learn Dies 
fering with your present activi 
HOME STUDY cour: 


are time, without inter- 
Easy-to-understand 


ies, New York or Memphis. 
INDICATE YOUR CHOICE ON COUPON BELOW. 


Seana Seen 


THAT FITS 
YOU BEST 


AIRCRAFT 


since Lk 


. 
j 

H 

d 

pm 


FLASHI C-54 f ined Skymaster, known 
as “The Big Push” flies Atlantic without a hand 
on the controls! 

Delicate INSTRUMENTS made this feat possible! 
TRAINED AIRCRAFT INSTRUMENT TEC! 
NICIANS manufactured, installed and 


these instruments. Such men are 
continuing progress of Aviation! 


many industrial fields. 
Come to American Schools of Aircraft Instru- 
ments in Los Angeles where much Aviation his- 
tory begins and where you can enjoy all else 
that Southern California offers you. 


Approved by National Council of Technical 


Schools. C.A.A. approved Instrument Repair 
Station License No. 1028. 


RE TRRE ane WeMOUT opLLGATION, 


__ 


Sal Get into the busiest, 
most profitable part 
os a of the electrical 
YY AT , repair business! 


Learn to Service and 
Repair all Kinds of 


ELECTRIC MOTO 


AN UNCROWDED 
BIG-PAY FIELD 


Now! ELECTRIC Mo- 
TOR REPAIR, the unique 
510-page book Tor 
beginners makes it easy 
for you'to study at nome 
for Tast, ‘proftable service 
‘on practically any motor in 
Common use. ‘The oppor 
funities are. tremendous, 
There’ are more. motors 
than any’ other type. of 
electric appliance, This 


J 


the mone ry 
4s busy and well 


big, “easily” understood 
book can help you to be 
the well-paid expert who can repair them, As clearly 


tn AcH-Glt shows you how todo every phase of 
the work from minor Fepairs and adjustments to tom 
plete armature rewinding. 


LEARN FAST=PRACTICE AT HOME 
No previous training needed 


ELECTRIC MOTOR REPAIR Is ideal for spare time home 
study, “very ‘step. ts ‘explained: in text ‘and Gemonstrated 
ily by ore thas 99 Ilustrations. Like s teacher 
Row to.do te. 


that both toxt and related ilusteation can be 
Studied towether 


erry “BORROW” IT FOR 


«SFULLOAS! 


eae | 
essay umany me nog 


C\Send men copy Qf "ELECTRIC MOTOR REPAIR 
iit Pe ncoRe Ye TES Se lotion oF Band 
SoBe trcige C83) tor this anstnt and 
Sil vay toes 8S pte pitta Sheree oan he ae 

Bi eee coserale ar bese cat teens tutecses 


if'within 8 days and you guarantee to refund my $5. 
Name 


Address 
City & Zone State 
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west. They are rapidly filling with silt from 
eroded land. The annual cost of dredging 
them is many times greater than would be 
that of reseeding the entire United States 
by the air-planting method. 

Curton Asport 


Tucson, Ariz. 


Better Late than Never 


Sir: 

. . » I was a little startled when I read 
in a recent issue (PSM, June ’47, p. 180) 
of a knock-down boat . . . . As long as I can 
remember—and I am now 28—these knock- 
down boats have been in common use here 
in Germany, especially in the region of the 
Alps.... 

The craft can be packed so neatly that 
you can store it in any car or trailer or carry 
it on your back, bicycle or on the train, It 
was used on several expeditions in South 
America, Africa and the Arctic regions . . . . 

When I went through some very old mag- 
azines of the years 1930 and 1931, I found 
several pictures and ads of this sport, which 
Tam enclosing as proof... . 

Oskar Scuwarz 


Stuttgart, Germany 


German versions of the folding boat have 
indeed been in use for many years, as Mr, 
Schwarz states. One of them is shown in 
action, circa 1931. The ubiquitous American 


automobile, however, has made it possible 
to transport full-sized boats, and the folding 
variety has remained more of a novelty in 
this country. 


AUDELS REFRIGERATION 
wo AlR CONDITIONING. Gull 


AN AUDEL GUIDE IS A GOOD FRIEND! 
‘Step Up Your Own Skill with the Proctical Facts and Figures of 
Your Trade, Save time ond money with right methods, short cuts, 
labor saving ideos. CHECK NOW! You can lock over ony 
Audet Guide in your home. Stort the Easy Payments if satisfied, 


r= =CUT HER Eee 


iM ATL ORDER 


peek or set 

oF set oF have paid purchase price, 
n not satisfied with Guides 1 will return them. 
Audels ELECTRIC sence GUIDE. . , 4. 


‘ 
« 


rei, polaters In eve 


nee SHEETMETAL 
PA’ TERN LAYOUT! 


AUDELS NEW MAC 
TOOLMAKERS Hi 


52 


AUD! ai AATENATGE & 
GALCULATIONS FOR MECHANICS $2 


AUDELS HANDY BOOK OF 
aa PRACTICAL ELECTRICITY. 


plete, 
ractical ENGINEERING 
RICIANS EXAMINATIONS , 
naaels WIRING DIAGRAMS 
k of PRACTICAL ELECTRICITY * 

tices CALCULATIONS. 


= 
Hivmiations treaurories,veitaces photocell tabs, Oh's Lan, 
wing dingra 


AUDELS ; WELDERS, (GUIDE 


cite, practiral text on 
achines forall stechanies. Over 400 
Iethods of tlecric and acetylene welding ih 


AUDEL, Publishers, 49 W. 23 St., N.Y. 10 t 
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SEND FOR 


ALLIED’S Big 164 Page 
RADIO CATA ALOG! 


wRITE TODAY! 


SAVE ON 
EVERYTHING 


IN RADIO! 


| 

) 164 Value-Packed Pages 

Send for your FREE copy of the 

‘most complete Buying Guide for 
io! Here's the 


NEW HOME RADIOS 


we 


SERVICE SUPPLIES 
BUILDERS’ SUPPLIES 


Soundmen, Amateurs, Buildersand 
Experimenters. Features the 
world’s largest and most complete 
stocks of radio and electronic sup- 
plies—quality equipment at low- 
est prices! Get the speedy service 
and expert help you want from 
ALLIED—Radio’s Largest Supply 
House. Depend on ALLIED! 


MORE THAN 10,000 ITEMS 


Get everything for every radio use: 
Latest type home radio models, 
phono-radios, recorders, com 
nications receivers, Hi 


AMATEUR GEAR 


lic address equipment, low-cost 
easy-to-build radio kits, diagrams 


SOUND SYSTEMS 


833 W. Jackson Bivd., Dept. 7-MM-7 
Chicago 7, Ilin 


CO Rush FREE 164-Page Catalog 
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It Isn’t That Easy 


Sir: 

In reading through your September is- 
sue, we found the following figures on page 
149: “The 85,000 taximeters in the United 
States last year ticked off more than $2,000,- 
000,000.” According to our slide rules, this 
makes about $23,500 for each taximeter. 

If these figures are correct, we should 
quit school and go buy a couple of cabs. . . . 

E. Louis Linky, Jn. 
M. B. Roucrron 


Washington, D.C. 


While correctly determined, the figures 
were based on what has since proved to have 
been an abnormally prosperous year and are 
therefore not typical. Actually, the aver- 
age annual take is closer to $1,000,000,000, 
Now divide this roughly in half again for 
your drivers’ share. Then there are such 
items as gas, oil, maintenance, repairs, and 
insurance. Still want to quit school? 


Putting Our Feet In It 


Sir: 

On Page 250 of the September issue, it 
stated that a 370,000-pound milling ma- 
chine is resting on a 300-cubic-foot concrete 
foundation. Now me, I am right in the mid- 
dle of Missouri, b’gosh, and just have to 
be shown. Can you show me? 


J.T. Gras 


Tacoma, Wash, 


"Praid not. The figure should have been 
300 cubic yards, not fect. GM gave it in 
feet, however, and PSM passed it along. 


Oops, Wrong Pole 


Sir: 

If a bar magnet is held against a needle, 
ind the needle can then 
second needle. But 
if the first needle is touched by the opposite 
end of the magnet, it will drop the second 
needle. Why? 


(no signature) 
Port Clinton, O. 


When the first needle is touched with 
the bar magnet, its polarity will be re- 
versed. During the brief transition period, 
the needle will be demagnetized, and thus 
the second needle will drop. 


~ 


ADVICE 
for the 


INVENTOR 


The United States Patent Office advises the inventor, 
unless he is familiar with such matters, to employ a 
competent, registered patent attorney or agent as the 
value of patents depends largely upon the skillful 
preparation of the specification and claims. 


PRELIMINARY STEPS toward PATENT PROTECTION 


The Evidence of Invention form mentioned below panied by a letter authorizing the potent al- 
is offered as a convenience to the inventor in torney or agent to conduct © preliminary seorch 
making his disclosure of invention. The inven- at the U.S. Potent Office among previously 
tor should date and sign his disclosure and granted U. S. Patents for similar type 

witnessed by two or more persons who vention, The potent attorney or agi 
inderstanding his invention. The 
0 be mailed fo the regis. 


Victor J. Evans & Company has a staff of experienced regis- 
tered patent attorneys available to assist inventors in the prepa- 
ration and prosecution of their cases before the Patent Office. 


The COUPON BELOW is suggested as a convenience to the 
inventor in starting action on his invention. 


~~ Byans'. Co 


fr 

1 

1 

t 

' Prerben et. Evame 

! Say pees mens omnene Hae 
1 

1! 

! 


PLEASE SEND DETAILED PATENT INFORMATION TOGETHER WITH CONVENIENT “EVIDENCE OF INVENTION" FORM. 


Address. 


E City and State. 
——ooee== 
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projection lenses, 
fection and many other valuable facts 
Mail coupon for your FREE copy. 


RADIANT 


PROJECTION SCREENS . } 


Yourpictureslook twice ar bright 
when projected on the new 1948, 
Radiese Projection Screens. 


Screens make every picture 
better plerurel 7 


Send for FREE Screen Guide Today! 


...the NEW RADIANT Screens 
make in your pictures 


Radiant Glass Beaded Surface... 
BRIGHT, brant and contrasty 


Exclusive New 


liane Projectior 


15 Unconditional Guarantee 


inyeastoy pees 


20 Million 
| GAs Refrigerators 


RATION Need Service 
and Repairs 


A ma DERN 


b erRIGER 


Made Easy! ™ 


NEW PRINTING—ALMOST 1000 PAGES 
408 Pictures—17 Diagrams In Colors Makes All Refrig- 
este Sires Mabsemanes: Roraks tapas AAS. 


types 
pron 
‘book 


‘ot im 
Satisfied. Act now—this may be the opportunity 


been waiting % 
‘SEND NO MONEY! 
‘Mail Coupon 
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| WAR SURPLUS BARGAIN SPECIAL 


BRAND NEW! 
VACUUM-AIR 
HYDRAULIC 


GENERAL 
PURPOSE 
PUMP 


Original Cost 
$45.00 
Now Only 


$995 


WORTH MANY TIMES THIS LOW SALE PRICE 


USE THEM FOR naiy, cout, 849,00, Used, by the Ate 
‘OIL BURNERS ‘My’ oe used 


SPRAYING 
MACHINES 


MILKING 
MACHINES 


COMPRESSORS 
VACUUM PUMPS 


HYDRAULIC 
SYSTEMS 


MANURE 
LOADERS 


PRESSES, etc. 


GROBAN ‘SUPPLY co. 


1522 Se. michi 


Dept Pte 


YOU CAN BUILD 
FASCINATING EXPERIMENTS. . Fin our Chicago Laboratory 


At home—in your spare time—you get real Radio See how our fascinating SHOP METHOD Radio 


experience fram. the Tntereha home can help you toward a good start 
5 ion Doliar Radio: Electronic Field, Weite 
VETERANS! "FREE book, “VICTORY FOR YOU" 


ring clip connections save a great 
‘ou quickly build Radio cireutts that 
cperiment "with  Photo-klectric. Cell 
3 tube Superheterodyne. Receiver 
ot Raa hone, and scores o 
inating ‘projects. 


Bie thines are ha 
‘Deke 


ness of Your Own, Mc 
Sra ANT ae 
Reger eal. cane tates: | Ramngra contre 

You Got “ALL THREE” 


with: this modern "Horne Laboratory. GOOD JOB ors 
Where else can you get such a ‘combination of PROVED 


YOU USE “LEARN-BY-SEEING” MMIOHE Gaining features s--tA) modern fooesleat Tor. 


MOVIES! {he wee of “earn ty Serine” home movie Aime and & 
| Jem stovie FhobzcTon_and (Caen te Mi ot 


Tiadio parts 10 five sot 
Tadio exserience—at 


Motion Picture Sound Yaulp- 
we exciting future poasls 
vision, Radar, etc, 


and exciting “movie” 
FILMS. ‘You will be 
how mich faster 

Home’ Movies. heis 
Hand Radio Electronic 


You Also Get EFFECTIVE EMPLOY. 
MENT SERVICE... to belp you get started 
{Gward a Radio-Electronic Job or'a business 
of your own. Residential training in our 
Chicago laboratories also 


SER the princintes 
ewe fearing, motion 
we ANIMATED! Seo cire 
‘cuit “actions otherwise 
ldden from the eye, You, 
fit this "ht Rado home tran 

advantage—exclusively from 
DeForest's Training, vinc. se 
‘ect ne! Dall coupon for com= 
plete details, 


DeFOREST'S TRAINING, INC... Devt. 
2535-41 N. Ashland Ave, Chicago 14, Titinals, U.8.A. 
Send—PREE and WITHOUT OBLIGATION —fMlust 
ToRY POR YOU" and KIT SUPPLEMENT, shoving how Hone 
‘Movies and Home Laboratory ean speed my preparation for a place in 
the Radlo-Electreales industry. 


D:FOREST’S | «-- —— 


Sareea ae oaloneees 
Brena Tee 


AFFILIATED WITH THE DEVRY CORPORATION 


pecenser 1947 27 


= 


Will You Let 
Me PROVE | Can 
Make YOU a 
New Man? 


LET ME START SHOWING 
RESULTS FOR YOU 


| FASCINATING WORK —. ExceLLE! 
FREE BOOKLET ADDRESS: D 


PHOTOGRAPHIC (iz 


SAN ANTONIO, TEXAS 


LEA. aes SanToONING 


MAKE "MONEY CASTING woke 
FREE FACTS SENT. 


Cast thous 
fect Plagues, Book agg 
inater, Liguld sa 


Trays, Bic! 
MoUs FRors 


fS STUDIOS, tv 3, ap. 8, Muncie, Ind. 


SERA PLEASURE 
BEAD 


9 PROFIT 
hobby, 


‘What ean Atlas Wd 


15 MINUTES A DAY | 
te 


TH Instruction In All 25 Branches 


EMATICS| 


2B ropuar science 


Portial View of the 


Facilities thot Stand 


For over 42 years one of 


America's Leading Trade Schools os 


to get started tomorrow in one of the 
s opening in the field of Radio, Television 
ds of Home Radio Ser Television 
jectronies . .. Radar Radio aboard ships 
quency Modulation in “Broadcasting 
¢ becoming more important. The list of Radio applications is 
endless, and every one represents increasing opportunities in 
modern world for the Radio, Television, and Electronics Tech 
nician with a Solid Technical Background. 


It Is not @ question of opportunity 
but rather how to take advantage of 
existing opportunity. Only prope 
training can make these opportuni- 
tes a reality. National Schools of Los 
Angeles, one of the oldest and 

technical trade schools Jn the Up 
States, offers you Shop Method Home 
Training, a proved method that 


Mialifed technictana, tere is 
Home raining that BRINGS RE* 
SULTS 


Behind all training trom N: 

ands a permanent fs 
rienced instructors and engi 
hers: These men are daily teaching 
Tesident students right in our own 


fEenining "veterans, "both 


Rights, check the coupon 
[oF special information 


‘Shops and Laboratories. From first 
hand experience with students here 
at school, our instructors understand 
the needs and ambitions of men like 
you. All. of our instructors, both 
jome Study and Resident, have ideal 
facilities to make your training prac- 
tical, up-to-the-minute, interesting. 
It takes years of experience to know 
how to train men, especially in the 
ractical technical trades. Estab- 
ished almost 50 years ago, National 
‘Schools has a rich background of ex: 
perience to help you to take full ad- 
Yantage of the opportunities in the 
Radio,” Television and” Electronics 
industry, 


oe Books FREE! 


tor, ows power 
audio. ose 
‘ete. This practical work. 
Knowledge of Radio. 
‘You 8 practical ‘Radio tech: 
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REFRIGERATION—AIR CONDITIONING 
Take a good look at the man you envy. What has 
he got that you haven't got? The chances are his 
success is simply a matter of training. He knows 
his job. He is a specialist in his field 
solvhiy then, should you be content with « small 
job at smail pay. "The door to opportunity is 
dpen today——wider’ than ever before, Now is the 
tle todo something about your future 
‘Take a friendly Up. Investigate the field of Re- 
frigeration & Ar Conditioning. Here is an indus- 
try that offers every opportunity. you could ask 
ood Jobs, secutity-—plenty of chance for ad 
Vancement—a ‘business ol 
The Industrial Training Institute, largest and 
most completely equipped school of its kind. in 
the world, will’ give you the practical training 
you need.’ You can start_at home without giving 
Up your present job and. when you have ct 
pleted your theoretical training. we will bring 
ou to Chicago where you will learn the practical 
know how"" by working on actual equipment in 
expertly” staffed 


eded. Our unique 
roved methods ‘make everything easy to grasp. 
We've trained thousands. Pay as you go. Quit 
when you want to. But in an our first re. 
sponsibility is to prepare you for a bet 
a happier future. And after you have & 
you enjoy all the advantages of our 
ployment iee-—wherever ‘you go, 
ever you need it 
FACTS ABOUT THE INSTITUTE 
Founded in 1916. Has trained more than 400,000 
men for practical work in industrial fields. From 
1942 through 1945 trained specialized technicians, 
exclusively, for the Army, Navy. and Marine 
Corps, Now training thousands of veterans under 
the G.I. Bill, ‘both in its Residence Schools and 
by home-study. Occupies five buildings of its 
own, Has over $500,000 Invested in training fa- 
cilities, with an instruction staff of more than 100 


ife-time 


men, Known everywhere as America's foremost 
School of practical training for industry 

AcT NOW 
Don't delay, Time is passing fast. Mark and mail 


the coupon below. It will bring you, without ob! 
gation, full details of this and other courses, from 
n' you may ke the step that may 

turning point in your career to a better Job 
and bigger earnings, 


SEND FOR 
THIS BOOK 
—IT'S FREE 


dustrial Training Institute, 
50 Lawrence Ave., Dept P: 


cr Chicago 25, Ti 


I am interested in getting ahead. Send me FRE 


I 

1 
py of your “Camera Visit” book. I would lke to train | 
ee 
me. a 
dress i 
ty. _ —I 


Are you a Veteran, 


GET THE FACTS ABOUT AMERICA’S FORE- 
MOST SCHOOL OF PRACTICAL TRAINING 


Wake up OUR SEALP Want better 
8 hair: by falling dandruff, 
Pore ‘scalp? Then uy nay VITAB USH, new electric 
driven scalp brush that gives your scalp a vigorous 
and invigorating “workout” in just three minutes 
of fun. Cleans scalp. Stimulates blood supply. 
Restful. Pleasant. Write seday for complete in- 
‘aaranteed offer., 

____Hershey Mfg. Co., 3718 Field Bldg., Chicago 3 


3.1n.1_AIR PISTOL 


lf] 


formation and satisfacti 


a ‘een 


$3.49 


ies 


Astronomical Telescope 


100 diameter 
3”tnch diameter 


‘ 
Hendy io set_up and ‘use wer 
Ruaranteed: ‘Price $19.00, 30% deposit on 'C.0. 


IEPT. BT, SUFFOLK SCIENCE SERVICE, MANORVILLE, N. Y. 


nO EXPORT ONOENS ACCEPTED’ 
‘Start a NEW BUSINESS 

Sharpen Dull 
Pipe Wrenches 


Or Add to Your Present 
Repair Busine 


DONIAL PAs 


DETECTIVES 


Photography 


or Nd 
y PLEASURE or PROFIT 


Learn at home. Spare time. Practical basic 
training. Long-established school. Many 
have earned while learning. Send coupon 
below for free booklet. “Opportunities in 
‘Modern Photography "and full particulars, 
AMERICAN SCHOOL OF PHOTOGRAPHY, 
1315 Michigan Avenue Dept. 134 Chicage 5, Illinois 
tsk. “Opportunites to Modern Photography. full particu 
‘and Teaiirements. No salesman wil ca 


In the GREAT SHOPS of COYNE 


NOT A “HOME-STUDY” COURSE! 


Men, here's the quick, easy way tolearn 
Radio—with practical training in the 
Great Shops of COYNE. All training 

iven on full-size equipment under 

friendly, helpful instructors, plus neces- 
sary theory. We do not teach by mail. 
At Coyne you learn Radio Set-building 
and Trouble-shooting, Public Address 
and Sound Systems, Television, Elec- 
tronics, how to start your own shop. Prepare NOW 
for better jobs, bigger pay. Mail coupon today! 


ATTENTION, NON-VETERANS! 


Don't let lack of money hold you back. Our Student Finance 


Plan has helped thousands. 
INCLUDED! 


Pay most of thition after you 
graduate, We also help You 
fet paretime work whilehiere, 
f you wish, Lifetime Job 
Service FREE to Coyne- 
trained men. 


VETERANS! 
COYNE is authorized to 
train men who qualify under 
the Gf Blk’ Coupog brings 


SEND NOW FOR BIG 
FREE BOOK 


Dozens of actual photos taken in the 
Great Shops of Goyne—also vital 
facts about YOUR opportunities in 
Radio-Electronics and Televisior 
Goyne gives you ALL-AROUND 
‘Training, to preparefor many branch 
of the vast Radio field. Send for this 
book today, No obligation, and no 
salesman will call on you. Rush the 
coupon—new class starting soon! 


Founded 1899 


B. W. COOKE, President, Radio Division 


COYNE ELECTRICAL SCHOOL 
500 S.PAULINAST. Dept.97-4H CHICAGO 12 


B. W. COOKE, President 
COYNE ELECTRICAL SCHOOL, Radio Division 
500 8. Paulina St., Dept. 91-4H, Chicago 12, Ill. 
1 want to build a REAL FUTURE for mysell. Send your 

big FREE BOOK op RADIO, alsa details of Student Finance 

Plan and Lifetime Employment Service, This does not oblle 
gate me in any way, and no salesman will call. 
NAME.. 
ADDRESS... 


CIty... 


-STATE. 
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Increasing your hold on your job 


and _ giving yourself a chance 
for advancement 


The Croft Library of 
Practical Electricity 


DIESEL 


Opportunities 


Bicoel engines.” Pan now 


Diesel Knowledge i is Earning Power 
Ree gonyten tote moze rome fb Now, yon eee 
Se SiBste 


world ot 
inse, UEL training methods are 
‘mechanically 


NOW IT’S UP TO YOU! f7 


phd AL RA Med 
SSapabsr ye ASSURE 


ENGINEERING INSTITUTE. Diesel 
j seek Eero 


STUDY at HOME 


With An Educational Institution 
Meo, with specialized training win higher positions, ineure 


Incger garmines. and are Digfer succeanep in Dunnegs and 
nd for Gur Catalog. Sn 


ARTS and SCIENCES 


ENGINEERING 


Courses in Electrical, Civil, Mechanical, Drafting, Archi- 
fectural, ‘Steam, Acro ‘Radio, “Structural, Mining, 
Industrial. ‘Petroleum, Chemical, Diesel," Automo: 
bile, Refrigeration, and Air Conditioning Exigineering, 


SHORTHAND in| 


Weeks at Home 


gear! CAPE 

GARDENING 

4 erneh, nurwine pain bone ‘eng. erring 

ia Sami SS Tae ntact 

Sein Seon ans cee Sot 

‘ptt tr vera ose 
wsvonauUnoseare mer rure 

vont wash hobo: Un gees 8, ex 


ANALYZE HANDWRITING 
Illustrated Lesson F R E E 


and Grapho Analyst 


how to make money ot home, full or spare 
luhen everwhere. FREE Analysis, Ofer for 


which provides natural free 


‘Jom and comfort in working, 
iting, plying, bore 


Wear two weeks then con- 
sult your physician before de- 
‘iding to Keep it. 


Wale eles for FREE 
delgado, Sa pie, Se ree 


FRED B. MILLER Manufacturer 
Dept.PS. Hagerstown, Maryland. 


Now YOU Can Lick Any 
AUTO REPAIR JOB! 


IN LESS TIME=WITH LESS WORK 


MoToR's New AUTO REPAIR MANUAL drawings snow you exactly 


shows you how to service and = Go itt Used by the U. 8. Army, 
Tepair ANY part of ANY car! trade ana tcenmicat ‘senools 
No auto revatr fob ts too toogh  Serrengre, thousands of 
When you've got MoToR's AUTO "M0 Serwecmen. | 


REPAIR MANUAL! YOU ean ree 
REPAIR MANUAL! YOU can t= n/¢% for yourself what a won 
Dal imi euitilyr eaallys rent! June Gerbook MoTOR's, Auto Repair 
3 Saneat rely TAY EREE 

ou rage me Hert dayst Lent Mrat-hand how 
Clear, llustratedTnutructions’ lead {tan pay for itself the first few 
you step By sep. Unser you tae ie 

"To make such an amazing book, 
Benible, the engincer-editors of SEND NO MONEY 
ofa Magarine collected: and 
Make: dowee 180 sical factory it 
shop maviale for you, spotted all 7-Day Free Examination 
the? veal ewpalt” information 08 ; 
Bevis cate ete et amt mal coon blows 
TONE handy, enoytonundertand jrenes? When the postman 


Clear, Pictured Facts on Every Job 
n Every Car Built Since 1935! 
Nearly 200,000 service and repalr facts 


book. ina. elrot make it show you 
what it's gott Uniess you agree 
is. Bites Spaneel Le Fe this ts the greatest thme-saver Wiliys 
This BIG book—866 pages, i4x11 and work-suver you've ever {20 bie pases including $0 pages of car 
inte’ yor eaaliy B00 000 aetrice,  beet_return book in 7 days and all models, Over’ £00 charts, tables: Tune 


‘Coins 
“rorque ‘Wrench Reading: 
Starting Motor: Rogine Clearances; Gen= 
erator Clutch & Brake Speciheations: Proat 
Ehd Measurements. ete.. Engines, Electr, 
Puel, Cooling. Lubricating 8} 

‘missions: Universals; Front 


er you nearly 200,000 service, Pothing. Mail coupon to 
opal. “adjustment Bayt "Address: MoToR Book 
Hibe-tip, facta ‘on every car built {Npartinest, Desk GP, St 
rou re than adiwon Ave, New Fork 
1000 cut-away “photos, agrame, New York." * 


EPAIR 


| Page gt ces 
ped te ae 


Forcen.. Warranted ta” contain 


yyment (8.33 10 


Fdays. (Foreign 


Engines! Diesels ana 
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Every operator 
and mechanic 
heeds AUDELS 
AUTO GUIDE. 
‘This book saves 
time, money and 
worry. Fahy 
Gorsed. It pr 
seats the ‘whol 
Subject of "auto 
mechantes: 
1—Basie 
prioeiples 


5—nepalr 
Handy Size, 
Eas 


understood, 


NEW FLUID DRIVE. HYDRAULIC SHIFT 
AND DIESEL ENGINES FULLY COVERED 


os showing inside views 
eka and bases with fostructions fr ll bervice Joba 


SE TOrE ete ot fos sosteee tr Yor ty 
COMPLETE | i. PAY. Y_ONLY $1.A MONTH <— 

‘ AuDEL, preitess 
centre ont 


Emoloyed ye —= = PM. 


Can a Man MY Age Become a 


HOTEL EXECUTIVE 


Even Though He Hos No Previous Hotel Experience? 


to step into a well-paid position as 

up Manager, Purchasing Agent, Soctal Director, Res: 
ose wager, Aisistant’ Manager? Woul 

Hike to be able to. fools forward huppity to the future 

Mccess of Lewin graduates from 14 to 60 PROVES you can 

‘though you never had a minute's experience in hotel work. 


mes Hotel Steward Although He 


thing About Business 
easy Sees Be 


scenic Poulan ah 
ment Bureas 


Step Into a Well-Paid Hotel Position 


FREE Book Gives Fascinating Facts 
Our FREE Book, “Yo 
you can quality for aw 
ime; tells how youare r 
the Lewin National Placement Service: shows how you can 
bea ‘Lewis Certified Rmployee--certified to “make good” 
il the coupon NOW! 


Diack 


jum UX-2724, Washington 7, D. C. 


Send me the Free Book, “Your Big Opportunity, "* 
bligation. T wish to know how to quality for a well-paid 


Position at home, in my leisure ume. 


Name. 


34 poputar SCIENCE 


LEARN IN THE GREAT ALLIED SHOPS 


Est, 1928 — 
Practice! Courses in 
TOOL & DIE MAKING: Instruction in making tools, dies, Jigs. 
“axtures, 


fete. Layout and assembly work, heat treating, ete 

MACHINIST TRADE: Shop training in 3 
‘ll-around machine work, layout and 

TOOL & DIE DESIGNING: Comprehensive instruction in de-| 
‘Signing of tools and dies, jigs and fixtures, special ma-| 
Ehines, special devices, etc. 

MECHANICAL DRAFTING: Practical training 
‘echnical ang mechanical drafting, mach 
sheet metal drafting 

TOOL ENGINEERING: Detailed study of Engincering Ma-| 

ferials, Manufacturing Processes, Pattern Design, Inspec= 
tion Methods, Production Planning, Welding’ Methods, 
Screw Machine Engineer 


ip and operation of| 
bly 


in all phases of| 
.e drawing, ana] 


“Learn under 1h 
Day & Beening Classes “ipproved for Veterena 
Send for FREE IMustrated Bulletin. 

Chicago 5. W. 


4412 Allied Bide. 1338 S. Michigan Ave. 


ALLIED SCHOOL OF MECHANICAL TRADES 


LAW... 


STUDY AT HOME tess!zsrinedeninehere, 

pul Grete opps esc as eer, 

Sere ee él 
z 


re, Rearey 
ied ae 


NavicaToR 


OF SHIPS © OF PLANES 


rare 
Ese Sm a 
peg gi 


oot ee 


UNSTTUTE OF APPED SCIENCE. 120 Sema re, Dt. 1369, Cas 4 


wa OONS! 


Tr Eavarase: ees 


GaNTOONS wt home that Fou may SHALL Cgurue contain 
S0"iceons and over 606 iihusirations. Ail tor Only 


RAYE BURNS SCHOOL. Dest. 8, Bex 3883, CLEVELAND, OHIO 


Enjoy 


-WORLD’S MOST FASCINATING 
HOBBY! SEND FOR FULLY 
ILLUSTRATED BOOK TODAY! 


(GET, THE FACTS. on model ralroad- 
tag Leading fboy shows ew 
expensively you can join 
the buon haby esjoyed by thous 
‘vis of methane buses ahdpes 
fesjonal men: Scale pode arcade 
| Hooks" pecform ike the seal thing 
(GEY STARTED NOW! Send 1 
Geun gramps, for ised boo 
fez "Model Ratroading for You 


RAILROADER MAGAZINE 


WAR SURPLUS OPTICAL BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS: 
‘Complete Optics: Complete Metal Parts: 
‘More ‘Than ¥4 Regular Cost 


GOVERNMENT'S 7x50 
BINOCULARS 


Complete Optics. new and ready 


for ausemb 
‘ructions 

Parts and I Set of Optics tos 
METAL PARTS—Set includes all 


etal 
Stock 842-6 

Postpaid, plus $4.80 for Case™Total. 

OPTICSSet includes all Lenaes and Prisms you 

Stine 1 $6 inoculate ‘These are tn excellent conaitionperfect 

fectand have new low reflection coating 
NoTicer it you big boil Binocular Optics nd’ Binocula® Metal 
20% Peder 


leral Excise Tax to above Prices, 


No carryiny 
‘waterproo! 
MPLETE OPTICS & METAL 
Prey 
When dnished 
S102 t0"8130, The On 
Gondition® Have new Tow 1 
land’ perfect, all comp) 
Guired. Bodies factory hinged and covered. Complete assem- 


bly ‘instructions Included, 


$,% 20, Binoculars. 


Sadjlow Jrenieetiog coated. stork = B130-N 918.09 
SAS 


Wyou boy 
Fork your pure 


‘emounl covering Vax fo your remiNance oF 
fon order cannot be filled. ch 


Qptics and Motel Parts arg Available for, Monoculars (Vs 8 
Binocular). For Complete Details, Write fer Bulletin = 


$15.00 BUYS A $500.00 TELESCOPE 
WITH BIG 3” OBJECTIVE 


3 power instrument, brand new with plastic Optics and f 
toch Objective Lens hax PL: of 14.9743" tora. We 31 Tos 


winter sccee (ab eae 
faces cas 
(Shipping Wt. about 76 ibs. i * 
ERSarconscunone thomcrime urns xr conan of 
eerie imecar tae Sido 


SATISFACTION GUARANTEED 


NEVER HAS THERE BEEN SUCH A 
SENSATIONAL BARGAIN AS THIS! 
BUBBLE SEXTANT—TYPE A-10 
Eestints cost the Gort about 


$125.00 each, A’ real bargain 
t our price of $12.50! Inclua 


y shosta 


foe 
he 


Becessary’ com 

follimated satis mat 
sworking order: 1f'aot sntisfed 
That Sextant ia exactiy as rep 

Feyented return within 10 days and money will be refunded. 

Full girecdlong for use accompany each shine 

Stock 


Stock =933-N $22.80 Postpaid 
CONDENSING LENSES—Seconds, but suitable for Enlargers 
and. Spotlights 

Stock 4083-6 pair F dia, 9° BL. 


POLARIZING VARIABLE DENSITY ATTACHMENT FOR BIN- 
oeuLARS. 


f 


An gmazingly effective unit for controlling amount of light 
py OS Seeed'a tat a ge" 3b: 
Kmerieansimade 7 30"BlSocslare Govt cout 883 

Steck =20,000-N «#52100 Postpaid 
‘Above Polarizing Attachment also adaptable to Govt, 6 x 30 
Binoculars with substitution of apecial 

Stock =20,010- 8x 30 Bye-cups pr. Postpaid 


MOUNTED PROJECTING 
LENS SYSTEM 


Ey OLAA mm. (dust right for. 35 mm. 
sfemount at “gnc end 60 min. Length of 
Stock #4033. 533,00, Postpaid 
MOUNT FOR ABOVE PROJECTING LENS 


Stock “715-N..........$1.50 Postpaid 
LENS CLEANING TISSUE—ist quality, shoot size 11" x 785", 
Made to Govt specs, Won't dust. Free of abra 
Stock 2721-N.. = + -. 500 sheets. sss 
SCHMIDT OPTICAL  sySTEM. 
with amazing’ speed 
5, Tifea:Red Sniperscope and ‘signals 
34" Limit—1 to a customer. 
36.00 Postpaid 
Ain FORCES GUN SiahT_wWith Polarising Variable Density 
Polarizing attachment alone ie worth many 


We hove literally millions of wer surplus lense 
sole et borgoin’ prices. Write for Catolog 


Order by Stock ‘No. 


EDMUND SALVAGE CO., P. 0. Audubon, New Jersey 


DecemBer 1947 39 


Do you want 


..to go to College? 
or to enter a Profession? 


..0r es an Offi ice e Position? 


fcywbere, 70s practically MUST alah High Scboot 


thleago, eat, 1897~endorsed by educa 
hoot education NOW. Write TODAY! 


Many Finish in 2 Years 
eee 


‘American School, Dept. H946, Drexel Ave. at 58th St.,Chicago37 


” Waar 
Emb: iddle 


TRAINING COUNTS MOST 
IN AVIATION 


Get the right kind of 


ing for a SUCCESSFUL 
AVIATION CAREER at Embry-Riddle's internation 
ally known School of Aviation—in air-minded Miami, 
Intensive, practical courses—CAA approved. Author- 
ized training under G. I. Bill. 

flying mechanic or a certific 


+ desis er! 
covers whole field of aviation. Immediate enrollment. 
It's always Summer in colorful Miami—the aerial 
crossroads of the Americas! 


COUPON—TODAY! _ 
Dean of Enrollments—Dept. 51-A 
Embry-Riddle School of Aviation 
Miami 30, Florida 


Send free information on Aviation Training tor 


ceria 


Ade 088 nnn 


5 COURSES TO SUCCESS 


See TOOL and DIE DESIGNING 


AUTOMATIC SCREW MACHINE 
ENGINEERING 


ough the Blackstone course prepar rll 
Sutbethices We fursih all uuterial focludlsy 
Modern American Law. library, Many successful 
among our graduates. LL.B, degree. Moderate co 
terms; Money-Back Agreement 

LACKSTONE COLLEGE OF LAW 
225 N. Mi 


T#-volume 


Mo 
PROJECTION 
THEATRE MANAGEMENT 


Our proven $-Way Iograction was 


OLD OLD GOLD JEWE RY WANTED 


3 with metal attached. 


mateery. 
your order ‘ieday.. "Special prices "on all» 


Thies to desl 
BERNARD FINE CO., INC. 
SUT Sith Ave. Dept. PSM7 New York 11, N.Y. 
BURIED TREASURE. MINERALS 3 

AMAZING NEW GOLDAK LOCATORS 
SENSATIONAL NEW MODEL! 


ONLY 11 pounds weight! One hand 
‘gperation! Money-Back Guarantee of 


BRperionttys Wile tor full de 
THE GOLDAK co. [oa 


AMERICAN BOYS 
BILL OF RIGHTS 


Th D. * 
GH. The Boys of Ameria 
believe in these OUR RIGHTS: the 
right to LIBERGY, hard-won by 
forefathers the right to WADPLTTES: 
thas come with che growth of a heakhy 
body and mind <9 the ight o GRAIT. 
TMG, thoughufally planned by parents 
chook and church * the right 
fo OPPORGUMIGY, to 
Hee lara, play ond grow op fa 
the time-honored traditions of 
8 free people ond the right 0 
lean to SHOOG SAFELY. 
Ts vecegeice and secept, the 
reaponsbliy leposed by these 
‘Righer Buc “0 unl weave old 
enough to vote wwe expect 
YOU'S our fathers, others 


Sob ly 
r RIGHTS be 


vigilane thar 
‘not abridged! 
‘og The ah th tle ed 


City. State. 


DAISY MANUFACTURING CO.,5512 UNION ST., DEPT. 7, PLYMOUTH, MICHIGAN, U. S. A. 
a7 ST 


DECEMB! 


ELECTRICIANS 


Get this Liesl Book Book 
1150 
we oe ee For Merely Examining 


Coyne's NEW Pay Raising 
; 7 apriien ELECTRICITY 


of electricalbooks 


‘f ae ‘Book: 
SEND NO Ep ete te isaart | 
MONEY! S53'S!paolina surest’ Bepe stone: chicane 2. 


AMAZING 
oiscovern! 


aa oes 

iach one Bose a: 

Improves Handwriting} 
In 3 Hours 


Write, OZMENT, 35-C, St. Louls, Mo. 


ath ase home ‘urna 
inye sound fou Sou have aptivude, write for, 
kk ook Let “oppernitien eg ener Baking 
ational aking School, 4315 Mich. Aven. Dept, 1980, Chicags 


zoe stare 


SEND FOR THIS NEW 


FREE 


SUPPLEMENT & GIFT GUIDE 

SUPER VALUES FOR YOUR LIST—FOR YOURSELF 
oney!—new low-onoffrings In PA 

‘miracle Latayetie FM tuner, senational baat 


Teh conalevadly with tomatic record 
wie under $10 
‘he ‘section of mall home electrical spllanes 


«++and lots more. 


Liieyetee Redo 


RADIO WIRE TELEVISION, INC. 


CTiavere wapio, be 
100 Sixth Ave., New York 13, N.Y. 


Rusb mew Supplement & Gift Guide #88 


Nome, 


r-----—- 


make your own Gems 295° 


Alt necestry 


B&I MANUFACTURING CO, 
Dept. M — Burlington, Wis. 


BUILD THIS CONCRETE BLOCK | MACHINE 


WG = 
oot. SE moe 
RUPTURED? 
Get Relief This Proven Way 
Why try to worry along with trusses that gouge your 


saa-oroe bonriy ba and sotng_solaren oneing-— 
fail to hold rupture? You need the Cluthe. No 


| or cutting beits, Automatic adjustable fad olde at real 
opening—follows every Gigvement with instant in- 
creased support if case of strain. Cannot slip whether at 


Cluthe Sons, Dep! ymfield, New Jersey 


3Ged ce cartons. 


4,95 d27:00 


“DYNAM 


Consists of electric motor operating 
enerator on same shaft. Many ape 
flleations -— operating radios trom 
Atorage battery — using as motor. 
Dynamotor A—Input 12 volts, out- 


Bhtpping weight, #2 toe:’..$ 7.95 
$5.95 


ent yaar 
E $1.50 


OTORS 


ipping weight, 6 Ibs. 


DIAL ASSEMBLY 


‘This beautiful unit has dozens of 
ts “useful to home -bulldes 
“ontains gears, calms, clutch af 

other mechanisms {rom Army 


transmitter $1.00 


Shipping Wi. 2 Ibs, 


GENERATOR 


A excellent home lightin 
id can be operated by wink 
peller, waterfall: gas. en 

jand crank. Reduction 
{ull output at very slow 
Bil 3 


$17.95 
TUNING 


art of the Army Walkie-Talkie. 
a 


UNIT 


B Contalna. transmitter crystal sand. tank 
Soll, receiver’ coll; tuning "condenser ‘and 
Efystal ‘ideal ‘foundation’ for 
fat 

Wet, 


all net. 


$1.00 


ELECTRIC MOTORS 


Ideal for powering: all 
Kinds of models, ‘uns 


weag...... $2.95 


~ 


DEPT.S .. 


ive knobs a 
source atid 


inca Yor 
‘abi 


MINIATURE HEADPHONES 
‘Miniature type headphones, Ideal for 
hearing aids, 
bed, ete. 
cord and two sets rubber ear plugs, 
Shipping weight, 142 Tbs 

oxty $1.00 


THROAT MICROPHONE 
Brand new Army T-30 throat microphones. 
Used in alrera(t, tanks, ete. Broadcast 
through your radio, use in nolay factorie 
for home telephone systems, hundreds of 


applications. Ship- 
ping Wt, 1 1b, $1.00 

~~~ ELECTRONIC K 
an. Experimenter’s par 

ps. of new condensers, tran 


IT 
E 


i 


selenium restiser, 
phones, ete, Parts for dozens of 


ping Wer'6 be”... $1400 


Tre HEATH CoOnmPArY 
BENTON HARBOR, MICH. Bow 


1847 * Run eha” 1947 eee 


“EDUCATIONAL PUBLISHERS, Dep 


7241 Madivon St 


ELECTRICAL TRAINING 


Intensive 32 weeks residence course in fundamentals of Indus- 
eluding radio, males, Pre 
“Approved for veteran 


Fraining. 54th year. Write for catalog, 


Ss 
“og BLISS ELECTRICAL SCHOOL 
4 7622 Takoma fve., Wash. 12, D.C. Ry 
ERSTER'S COLLEGIATE is the most depend- 


able handy dictionary for home and office 
because it is a compact abridgment of the fa 


“How to Make Money 
With Simple Cartoons” 


‘A book everyone who likes to draw should have, It Is free; 
‘no obligations. Simply address 

CARTOONISTS’ EXCHANGE 
Dest. 1912-0 Pleasant Hill, Ohio 


AVA ON aw. TRI-STATE COLLEGE 


CAL-AEROTECH TRAINING wil add dollar to your pay check all 
the rest of your Ife. Specialisiog in AERONAUTICAL ENGINEER: 
NG und MASTER AVIATION MECHANICS since 1929, Cal-Aero 
ip-—TO MAKE 


Second Edition—“The Supreme Authority. 
Defines all the words most commonly used 
1,300 pages; 110,000 entries. $5 to $10, de- 
pending on binding. Ask your bookdealer. 

G., & C. MERRIAM CO., SPRINGFIELD 2, MASS. 


What = Mason Wants 


We have ‘Important Masonic books for 
Blue Lodge, Chapter, Commandery, 

| Scottish Rite, and Shrine. 

| Sena. for free catalog of books and 


Oda Fellows. Knights of Pythias, Knigt 
EZRA A. COOK, Publisher, P. 0. 796, RD, Chicago 


GRAND CENTRAL AIR TERMINAL 
‘GLENDALE 1, CALIFORNIA 


Toledo 4, Obie 


AD roputar science 


Choose from these 5 Trades 


They Offer High Pay— Uistins Work — Security 


AUTOMOTIVE & TRACTOR 


c 
kpvble shooting, repel, latest types foodal tere aaa for pr 


Elements ond technique, geometry, cons 
ions, auxiliary 
slevations, every phase. 


PLUMBING foes nai bereits 


ELECTRICITY farmed 


repair 34 WEEKS. 


“forthe ii 


rafting 
asssnithew topenen 


T0 THOSE WHO THINK LEARNING 
MUSIC IS HARD 


Just strike these notes and you're playing the beginaing of the “Merry Wi 


an learn to play 
any instrument quickly 
and easily. 


EASY AS A-B-C—COSTS JUST A FEW CENTS A DAY! 
‘9 Perhaps you think learning music Is a tedious grind, It ian’t ist 
Suy‘Tonger! ‘Long hours of Sracticing scales and monotonous able method. So decide de which instru 
“SYou have no excuse for not getting started toward musical Bid. New York 10. 8 Y, poy gis 
ood times now! For through an tasy tethod you can now learn 

{o'play right at home-without a teacher-for a few cents Gay 


Learn to Play by Playing 
‘he lessons come to you by mall trom the famous 
TPRGSIESS. omplotd faut Poctions tea ares 


SUCCESS! 


pSgnd, nom for our slusteated Free Booklet and 


fe wrhich fully explain this remark; 
tg play and 
12. Brunswick 


diay only from real notes! 
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ractical Shop Training 
YOU CAN WOW BECOME || Or tee eee Arion 
A PROSPECTOR! Cad ain CONDITIONING 
HERE IS ONEOF @ Domestic @ eee 
THE WAR'S TOP SECRETS COMMERCIAL 
BRAND (NEW) (NEW) TRADES LO 
ARMY MINE 


202 Se. 20th st. 
DETECTORS! 


+ «Tran in the Magic City of the South. « 
) MASTER CHAMPION 


FRANK’S MFG. CO. 
Dept. PS-12, 3312 Tweedy BI. 


paste with ‘instr. bers © SOUTHGATE, CALIF., U.S.A, 
itr backed “in 


Duat Tar Pipe Extension] 
FOR YOUR CAR. 

DEEP TONE, $ 2 95 
PRODUCED BY 234 IN. OUTLETS} 
Chrome Plated «+ Fits All Cars 
Postege Free on Money Order, Check oF Cash 


Send order to Sem 


COLUMBO TRADING CO., INC. 
304 CANALST. Dept, PS-1 NEW YORK 13, N.Y. 


AUDELS Carpenters 
and hy aay Guides 


46) SACKMAN ST, * BROOKLYN 


ees” 5 |LEARN TRIG 


the steel aquare—low to ble and vet QUICKLY— EASILY 


Ear ee es eae 


MECHAN AL DENTISTRY | 


AUDEL, Publishers, 49 W. zara 96, How Vouk 10, N.Y. 
BLISt grays rer eertay ier oe 


a 


Occupation 


Emotoved P.S.M. 


42 porutar science 


= 


WHICH OF THESE Cfgccoetencitéy 
INTERESTS Zaz: MOST? 


© Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work’ you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 
bel you to reach your goal 

just as it has helped others 

Peeeaeeeereremeereemm™ §CHECK, CLIP AND MAIL COUPON NOW 
Check the coupon at right, 
add your name and address 
and ‘mail it at once. The 
school will send you details on 
its training plan and outline of 
study prepared by specialists. 
There is no charge, no obliga- 
tion, so send the coupon 
immediately. 


AMERICAN SCHOOL 
Dept. 6948, Drexel at Sith Street, Chicago 37D 


HEATING with 
NOW instal your own RADIANT HEAT 


1 2-WAY TELEPHONE | itetdselald 


Big Opportunities 
IN THE BIGGEST 
FIELDS OF ALL 


AIR CONDITIONING intitle for Home | 
Improvement Jobs! 
Sabie Any: Easy to use! Just hook up terminals to REFRIGERATION 
FED THEPHONES OMY Prone tiie deniea, Oper, | | belt Sou edt" to tars "aoe 


BATTLEFIELD PROVEN! to make jobs “easler—to 
save money on your own home 


up-keep. ‘Thousands already 


‘ates on standard Aashlight 
batteries. Compect, rugged 


portable. Performonce in use. Select the help you 
equals best present doy need and order by number now, 
commercial telephones 

GOOD UP TO 17 MILES! 


under money-back guarantee. 


NEW- per pair, complete 
with heavy canvas case... 
29. ther $32.50. 
USED - per pair complete 
with either cose.. $19.50 2. PLUMBING. Installation and 


repair. Do your own work. 256 
Exo wire, new 500 f. $3.50. Dages. 162 illus, $2.00. 


Wait Cox, 


Write for FREE 
Illustrated Catalog 
[MAKES IDEAL CHRISTMAS GIFT Os 


money one LORIS SALES : 


it. A, Sacramento, California 
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Learn this 
Profitable 


Profession 
IN 90 DAYS 


AT HOME 
Money-Making Career Open 
to Men and Women, 18 to 50 


become 
‘while they learn, ‘Begin your’ taining at once, 


Anatomy Charts & Booklet | FREE 


uppilen, Fit 30 
tis item 


AMERICAN EXTENSION SCHOOL OF LAW 
Sag n, ehigan Avers Chicas E44, 


MASTER THE TRICKS 


‘At last it's been done! The exact methods used for centuries 
by “Inathemation! “wisards have. been simplified and tm 

apply to present-day business problems. “Think 

Biean to YOU. [i means that now you can use ther 
Rlgh-speed methods in your own work: you can 
the key to sure advancement and real success 


“HIGH-SPEED MATHEMATICS” 


by LESTER MEYERS 


EXAMINE 
IT FREE 


MA poputar sciENce 


Hes OFFICE oF YOUR OWN! 
[erin feb me fc 


this profession 
‘Other: 


Beeded to stare 

Ings begin noone. 

‘or foods to bun 
tn poet 


Sead” Wie ir FREE wOCTETTS Bere am 
FRANKLIN CREDIT SCHOOL E 


oat ses Leator 


ROANOKE 7, VIRGINIA 


the prone 
Vises to. 


ie 


jody 
Washington 6, D.C 


TENTS! 


AND TRADE MARKS i= 
¢.A.SNOWECO. 


REGISTERED PATENT ATTORNEYS 


RANDOLPH & BEAVERS 


Registered Patent Attorneys 
905-L Columbian Buildi 


Washington 1, D. C. 


IF YOU WISH TO PROTECT YOUR INVENTION, 


for “a million thing: 
‘Tops in quality for 37 years. Uses un- 


limited . 

++» quick dryi 

Keep a tube on hand always. Extra 

jA quality ... extra strength. Ready to use. 

LOOK! Get acquainted with Ambroid 

quality. At your dealers or send 25¢ for 

big 2-oz. tube postpaid (U.S.A. OB 
only). Money back guarantee. 

AMBROID CO. 


307 Franklin St., Boston 10, Mass. 


FOR BUSINESS AND SOCIAL SUCCESS. 


aay ie 


| ANALY ZE Handuriting 


i 
fonal “problem ‘and. Vocational Counselors 
Bend for 3000 ‘word. TEST LESSON and 
Grapho Analyst PRES, 


tae, Wilt Bide, Bop. 125, Sprig, Me, 


At nooks 


ARTISTS MAKE MONEY 


Do you lke to draw? Send name, address, age and occu- 

pation tor FREE ART TEST, to find out your ability. 
ART INSTRUCTION, INC. 

Instruction Bidg., Minneapolis 15, 


12147 Art Minn. 


WOULD you like to, bu 
yourself a ‘nice big chun 
Of financial. security? You 
ean by building a lucra- 
five business of your own 
NOW with TRADIO, the 
| radio functionally-designed 
for coin-operation in hotels 
hospitals, motels, ete. All 
over the’ country, individ- 
tals like yourself are find- 


Phone, wire or write Dept. O-12 for complete 
‘information. No routes sold. 


‘ASBURY PARK 
NEW JERSEY 


TRADIO, Inc. 


OF utmost importance 
to anyone considering enter- 
ing @ technical institute, is that or- 
ganization’s history — also its facilities, faculty, and 
record of successful alumni. The Milwaukee School 
of Engineering, for 44 years has been training men 
for specific and substantial careers in industry. More 
than 35,000 former students now in industries the 
world over attest the carcer-building value of the 
Milwaukee School of Engineering, through its excep- 
tional facilities in buildings, shops, laboratories, 
classrooms — and the comprehensive, practical tech- 
nical courses under the supervision of its faculty of 


72 specialists. 
IN 6 MO) 


SPECIALIZE ",¢,"° 


Our time-tested CONCEN- 
TRIC SYSTEM enables 
you to build your career 
step by step. Each 6-month 
course is complete in it- 
self, yet prepares you for 
advanced courses. You train 
as long as circumstances 
permit — until you reach 
the “top step” in your de- 
sired occupational objec- 
tive. 1,538 students now 
enrolled from 48 states 
and 13 overseas countries, 


Terms Start January, April, July 
Me MILWAUKE €—a— 


§ chan of ENGINEERING 
A Technical Institute 


MAIL COUPON TODAY! 


Mibwovkee School of Engineering, Dept. PS-1247 
N. Broodway ond E. State, Milwovkee, Wisconsin 


courses 
SERVICE 
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Learn to Repair 
ELECTRIC 
APPLIANCES 


Prepare now for a, permament future, inde- 
idence and security with a business of Your 
Bren, ar ‘practical, eany-tonkearm home’ coure 
teaches you, during’ your spare time, how to re- 
Daur wading machines vencuaph cleaners ee 
fie ranges. tos, ons. ete, E> 
FRIGERNTION tnd HOUSE WIRING. 


OPEN YOUR OWN SHOP 


in 
nod times 
Joo in & de 
‘t ausinesn 


ear Sirs: Please sei without obligation, your free § 
woklet and complete det H 


Name 


Tells how we 
can teach 


 @AND ANIMALS 


GAME HEADS, FISH 
tree! 


Also, we teach Jon to make sf 
enuitae LATER from Sen. et 


SEND TODAY! ash, a letter or 


SEND TODAY! stay Bastrted a 
FREE BOOK. Fallot fascaat 


NORTHWESTERN SCHOOL OF TAXIDERMY 
MANA 2, NEBRASKA 


Be A MASTER PLUMBER 


Earn $15To $50 ADay 


DONT ENVY THE PLUMBER—BE ONE 


UNIVERSAL PLUMBING SCHOOL 
HOLMES STREET MANSAS 


axe erry, Mo, 


Leper R a sh eC ART 


ATTERY LABORATORIES, Dept. PS, Minneapolis 4, Min, 
DENTAL TECHNICIANS 
Nationwide openings fer trained men. 
Learn by simple home study —with 
actual practice as a guide. 
EASY STEP-BY-STEP TECHNIQUE 


WANTED—AmbitiousMen 
Ibltec Diesel khetsie electricity, Raaio Mechanics, Reltiger 
‘ion "Aie-Conditoning Write for/EREE cttaioe 

a 


id. 
Mfrs.) 5501 Broadway, Dept. S-12, Chicago 40, ll, 


Say You Saw 
It In Popular Science 


EYE GLASSES BY MAIL 
FREE avec: 


‘ines Cave, Wiper, Eve 


LEE EYE 6 GLASSES “C0. “SuananTE 


‘3300 Elwood Building - 01 mt 


4148 Easton, Dept.Q-3, St. Louls 13, Missouri 


“JACKPOT” 


Home Mode! 
COIN MACHINE 


Each, 


Ses" $198. 


Webb DISTRIBUTING co. 


© SOUTH KEDZIE AVE. * CHICAGO 12, TuNOIS 


If not, PRINT your name and addr 
postcard. I will mean dollars in 
youll! Ask for our lates? catalog and 
RADIO EQUIPMENT Co. 
Lexington, Kentucky 
friendly ports hovte’” 


ti New v Novelty ¢ Catalog Now Ready! 


6000 Amaring Novelties 


tr, is amen 


MY 


“lie aa 


Start $1,756 to it a Year 


Get Ready Now for 1948 Examina- 
tions in Your Section 
v 


Railway Po: 


Railway Postal Clerks get $2,300 the first year regular, 
being paid on the ‘frst and Afteenth of, cach 


rans Get Preference 


3 Days On—3 Days Off—Full Pay 

Railway Postal Clerks on long runs usually work 
3 days and have 3 days off duty or in the same propor- 
tlon. During this off duty thelr pay continues just as, 
though they were working. They travel on a pass when 
on business. When they grow old, they are retired of 
a. pension. 


City Mail Carriers, Post Office Clerks 


Clerks and Carriers now get $2,100 the first year 
on regular and automatically” in- 


GOVERNMENT SM a 


tors—ete. Those wishing these 
positions should qualify at once, 


Get Free List 
Full out the following coupon. 
todayNOW. at onc 
This, investment jean help you to get a big-pald govern- 


Positions 
‘Tear it off and mall it 


Adress. 
‘Use This Gnupon Before Yau Mislay hy Write e Print laity 
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RHEUMATIC PAINS? 


take this sufferer’s advice 
Mr. I. K., Wilmington, Del., advises 
everyone suffering from pains of 
Rheumatism, Arthritis, Sciatica to 


try RUMAL 


4. of Wilmington. Delaware, 


writ 


WHERE 1S, 
YOUR PAIN? 


RUMAL MEDICINAL PRODUCTS 
206 Division St., Dept. 32, New York 2, M. Y. 


rder Now for Christmas 


(leave adv. exposed to Senta) 


Mows and Trims Lawns 


In One Sim 
Easy Operation 
8Y, Lbs. 


Save Time 
and Labor with a 


NOW GUARANTEES cholce of immedi 
Spring delivery. Write at once for 
TAWN" approval offer, iuarantee information and literature. 


MONTAMOWER DISTRIBUTING CO. 
830 Keeler Bldg. GRAND RAPIDS 2, MICHIGAN 


4B poputar science 


FIREWORKS! 


CHINESE FIRE CRACKERS 
Immediate Delivery 


20/16—1%5 Jolly Brod $4.50 per bundle 
$0/20—1%4 dsty Brod, 2:38 per bundle 
SO/e— 14 Cock bond 5:30 per bunalo 
20/20—1%4 Cock bond 1 6180 per bundle 
SMOKE BOMBS "53° $10.00 

TERMS CASH WITH ORDER 
UNITED FIREWORKS MFG. CO., INC. 


DAYTON 7, OHI 


Tle CHEAP OIL BURNER 
FOR HEATING AND COORING STOVES FURNACES 

MEAT YOUR HOME, COOK YOUR ME 
WITH CHEAP FURNACE ONL gr 
SO —no_mos 


ALS. 
x 
= ie 


for tis’ Amazing 


NORTHWEST MFG. CO., 606 


fn on the tremend 
yeentlon, 


Mitene 


S. Dak, 


| MAKEUP TO $1000.00 A MONTH 


Own Your Own Business Now! 


Make more money the modern way. Send for 
FREE bulletin No. 11A for details on the 
Modern Lawn Mower Sharpener. 

MODERN MANUFACTURING COMPANY 


100 N. FAIR OAKS, PASADENA, CAL, 


ALL 
ATA 


If your car is listless . . . has no pep 
and power . . . do as race drivers do 

install a set of quick-seating Burd 
'Graf-Flox” Piston Rings. You'll 
save on gas and oil, too! 

Send today for free, handy booklets 
for car-owners. Write name and 
address in margin, clip and mail ad 


SAVE UP TO 
$100.00 OR MORE 
BY PURCHASING NOW 
delivery ia limited 
For full information 


for free cl 
p20 


POND GARDEN TRACTOR COMPANY 


BOX 216 RAVENNA, OHIO 


DUAL INTAKE MANIFOLDS for 
'V-8 FORDS AND MERCURYS 


The Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY mends cracks 


paid (in US.) for only $1. Full 
money-back guarantee, order now. 


DONALD DURHAM CO. 
Box 804-L, Des Moines, Iowa 


Don’t Wait for Success to Come to You 
Go After it Now and be Sure of Your Future 


Enjoy the Best Opportun: 
in the 


GET STARTED Quick 


"DRAFTING 


1 Will Train You at Home Until 


You Have a GooD 
t 


ob, better pay 

find better Working cot 
‘dition 

| Thousands of Opportunities 

| The held for drafugmen te bigger than 

' betoremand. growing. ail the 

for all-new products,-appli= 


‘eal drafting 
Using eal protease 
eauipment 


Fhe AcT Now! 
Bae a poe are ene | 
Sree FL et Tt 


Mail Coupon for VITAL FACTS 


dustrial Design 


your FREE 3 ‘nd. avert ‘of positions fo 
raftamen and Designers wanted. 
Name. Age 
Address 2 
1 coy. Zone. ... Stabe at 
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| ON “a = 
NORTHLANDS 


‘As you zoom away on Northlands feel confident 
that Northland craftsmanship has given you the 
world’s finest skis—first step toward better skiing. 
Send 15¢ for Northland Ski Manual edited by H. Scheider, 
(Or write for Free Booklet. 
NORTHLAND SKI MFG. CO. 
World's Largest Ski Monufacturers 
94 MERRIAM PARK» SAINT PAUL 4, MINNESOTA —= 


SOLID BRASS 12 FT.PORTABLE 


RADIO ANTENNAS 


Real $15 Value Now Only $4.95 Postpaid 
FOR HOMES, BOATS or AUTOS 


‘in, Handy. for 


Thrill your auoiences 
Lup aca withers ~camana 
ants UNOS 

ancin ano 


G[ Pocker. e 
4 ervonse a ee 


LATHE OWNERS—ATTENTION 


If your present metal lathe is without power cross-feed, 
you can now build your own, ‘All parts available from 
your nearest mill supplier or jobber and scrap box, Posi- 
Uve' non-slip performance-no belts used. Adaptable to 


all. metal screwcutting lathes. Make the most of this 
Suinter in your shop. Detailed pletorial drawink and com 
olete instructions sent postpaid $2.95. Send Money Order 
today to: 


PLASTICS’? 


Work jin a fascinating and profitable hobby, Just eut-our 
latest fabricating manual. Tells you how to work with Plastics, 
Our new Catalogue provides all needed materials: Plexiglas 
Lucite—Tenite—Catalin—Acetate—all in’ sheets, and 
takess Gncrette Yisaet conete dves: wxeunelanead sup. 
plies. Send’ 20e today for Catalogue’ and Handbook. 
‘apply this amount on initial order, 


HOUSE OF RLASTICS 
2648 Linwood Avenue, chigan 
World's Finest Sport 


FENCING N G Es Exciting Fun—Harm 


Satistaction “or Money Back 
TALK- SING thre own radio. 
as 
j-maoio MICROPHONE, 


Light, 

Durable, cheap. Day and night protection hel 
ipport weakened muscles gently but, 

ri Sent on Trial! Write NOW for free Booklet 


geben “Pht Werte i ht 


NOW! All 5 Famous 


pee COURSES 


135 Volume! 
MUFFLERS LET ME PROVE 

STEELS and ALUMINUMS | | J CAN Mane vod 
with 2 motorb: 


Pea | COMMANDO-TOUGH 


OR IT WON'T COST YOU A CENT! 


roys George J. Powett worn s GREATEST BODY BUILDER 


SANDEE MUFFLER co. 


F3tn s WEST AVE 1s ANGKES 44 CA 
RADIO—FM : 
TELEVISION 


ESTERN RADIO COMMUNICATIONS 


PHOTO BOOK 
1 FAMOUS STRONG WERE 


BE YOUR OWN BOSS! 


{EARN ELECTROPLAT 


HIGHLY PAID FIELD NG 


TUNCROWDED, interesting business Fort Jewett institute of physica Cut 
‘or full time, Common schoo! eduction oreeaey, 
lfcient, Chromium, Nickel, 

money making trade secrets. Leorn 
ot home in spare time. Send postcard 
fodoy for FREE electroplating ideo booklet. 


PLATER HYDE 
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3X ARMY TELESCOPE 


Original Cost $150.00 — Our Price $7.50 


500,000 Lenses and Prisms. Send 3e stamp for""Bargaln” List 
A. JAEGERS 
123-268 ROCKAWAY BLVD., $0, OZONE PARK 20, N. Y. 


ASSURE EASY WINTER STARTING 
ELECTRIC MOTOR HEATER = 


© Safe—"Black Heat” element 
can’t ignite gas fumes. 

© Keeps engine warm. Prevents 
moisture Condensation in car- 
buretor. 

‘© Unconditionally guaranteed. 


FACTORY To You. $ 


Send money order oF reqvest 


oo: 


W. T. DRIVER, Manufacturer \ 
2646-37th Ave. So., Mpls. 6, Minn. 


| 
BUILD YOUR POWER TOOLS | 


BALL BEARING ARBORS 


(633. {242° ay Fines Mund, 8 
ae, 8 na, $1.50 
ssloo= 3 


Say You Saw 
It In Popular Science 


_ PE MONEY: 


including 
Two Arrows 


CROSS-BOW 
SPORTING 


Sampnct powerful, pista 
"sSelb, i 


i? 
punting, 
ferrosion construction 
throughout. Sete 0c extr 
JERED ENGINEERING & MFG. COMPANY 
1024 S. Washington St. Royal Oak, Mich. 


FOR CRAFTSMAN, 
CARVER, SCULPTOR 


Dror: 


SCULPSTONE INC. 178 Suffolk St. NewYork 2, N.Y. 


; AMPLIFIER 


Ter Call System or Phone. Ampli 
Campoct Wired Rody to 

Spare: Us 2525 308 °L.95 
25% Dept Reged 


SINGER ,kt2itso 


VISION 
Market St, opt ©, Mewark 8: Nod 


| RUPTURED? 


FOR THIS 


3°" TRUSS 


To all who try Newer 
Rupture Relief Method 


All you do is try a Doctor's invention for reductblo 
Fupture in the privacy. of your own home on our 
trial plan. Easy’ and comfortable to wear. Has no 
leg straps—no elastic helty—no leather bands. Holds 
rupture UP and IN. If for any reason you do not itke 
it, return it within 20 daya but keep the special $3.50 
‘Truss. It’s our gitt to you for making the trial, W: 
today for, free measurement service and tri 


PHYSICIAN'S APPLIANCE CO. 
2906 Main 


‘AUTOPOWER tells you how in plain, easy, simpl 


‘and Illustrated in 


structions that anyone can follow. Change auto generators into useful, 
Practical AC and DC generators and motors with voltage. from 2 10 
1,000 volts, for power, light, welding, radio, sound, ete. No previous 


experience hor special. 
water, fan belt. a 


AUTOPOWER INC., 


52 rorutar science 


‘iools needed. Generators can be driven by wind, 


‘Already used and endorsed by thousands. Send 
for your copy of “AUTOPOWEE.” O: 


$1.00 postpaid 
918 South Theresa St., St. Louis 3, Mo. 


THE GREATEST IN 


PLASTICS! 


+ 


Auto Exhaust and Furnace Gases 
with 
WAVY TYPE THERMAL CONDUCTIVITY CELL 


SIMPLE—QUICK o 


LOW PRICED 
Send money order to: 


T.C.surptus saLes co. 


——— 


REPAIR CRACKED 
BLOCKS AND HEADS- 


GE Lusk oo, 5916 Bonna Ave., Cleveland 3, Ohio 


Everyone Can Afferd This LATHE! 


Jts EASY to USE the 


ELECTRIC PEN... 


BURN YOUR OWN DESIGNS 
AND MANY OTHER GIFTS 


BURN-RITE Detachable PEN 


‘on the mar- 


@ wall plug. 
Underwriters’ Approved 
AXMAS 
SUGGESTION 
BURN - RITE 
SET 
plaques, foil, lea! 


Rite pen, colored silicate sand, glue and 
full instructions. PRICE, postpoid.—.._. 


ing units. Sofe. Underwrit. 
ers’ Approved. 
PRICE, postpaid . $150 


in Cast-Rite CASTING SET 


Combination electric and 
gas complete motal casting 
outfit, Comprises 3 figure 
mold, handles, electric 
stove, ladle, vise, jars of 

ts, brush, ond 12 bars 


‘ontimonial metal. $400 


PRICE, postpai 
+ Rapaport 


“Inquire at all leading sto 

Products. If your dealer can't supply you 

write direct to Rapaport Bros. Address all 
requests to Dept. PS12. 


RAPAPORT BROS.INC. 


1830 S. WASHTENAW AVE., CHICAGO 8, ILL. 


Say You Saw 
It In Popular Science 


LATEX MOLDS ImITATION MARBLE CASTING. 


80 models to choose from, does. religious 
from vour model. We ean help yom 


sell items produced. Wri 
Detroit Art Ind. inc., 2506 Riopelle, Detroit 7, Mich. 


NOW! YOU CAN HAVE YOUR OWN 


onl, ? je oly 


It’s Profitable - Simple - Pleasant 


Do You Know? te a iy, th $5500 


"MAIL-ME-MONDAY" ae 


Bookkeeping and Tax Method 
Hes helped thousands increase profits! 


Detailed statements prepared by electric 
accounting machines-Guctented fleet! 


Have the BEST 
hoe the FACTS 


[LOOK in YOUR PHONE BOOK fer 


“MAIL-MEMONDAY” 


‘or WRITE DEPT. P.10 
GENUINE RADIUM 


ee eb 


y THE ELECTROTOR 


Say You Saw 
It In Popular Science 


:RNAT! 
‘70 cigmin Ave, Det 


Industrial Transformer Type 
terior WELDER pepe 


ta) 
§ EaSy.10-4 
bares Nail 
[=] IC in operat 


SAVES YOU VALUABLE TIME AND MONEY 
sPis portste dost ie 
Cycle 


eld = rad 
, o> frre WELDER CO., 13 East 23rd ‘Street, SS, CHICAGO 16, ILL, 
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PIPES COAL IN! 
PIPES ASHES OUT! 


WARMTH WITHOUT worK 


All the work of furnace tending is done automatically 
by The Pipeline Coal Burner. Pipes bituminous coal from 


tony bia fo your present furnace, burns it smokelessly ond | 


efficiently, and even pipes ashes to dust-proof con- 
tainers! Modulated warmth regulated by automatic controls. 


Conversion models and complete winter air conditioners. 
Field-tested since 1934. Write for free 20-page booklet 
FITS ANY 
COAL BIN 


FITS ANY 
FURNACE 


DUSTPROOF 
ASH CONTAINER 
n 


POCAHONTAS FUEL COMPANY INCORPORATED 
ar 


AAF-B-3 FLYING JACKET 
Leather, sheepskin lined, $16.95 


zipper. front, reclaime: 
for reissue, like new. The perfect coat for 
all outdoor sports and outdoor work. Takes 
the ‘oughest wear. It's warm as toast, All 
sizes, Army combat field jacket $3.95. Al 
merchandise reconditioned. Sent C.0.D. 
Free catalogue of G.l, work clothing. 


SUP TIES SepnoMmnoese DEMERS, Orel PS, 


PRECISION GEAR KIT 
S2x0OO es 
bcd Ap RL 
Hake Seed gaia Rat eeeet; B2AD 
vera Anh Set NORTE me 


ne, O/ AcT\ 


| NEW AND BETTER JOBS 
NEW MARKETS © NEW INVENTIONS * NEW HOBBIES 
‘The 1947 Modern Plastics Encyclopedia puts the latest 


knowledge, experience and 
know-how of the Plastics 


Industry at your fingertips. 


ign probl 

| ] process. fabricate, “nish ‘and, assemble, 
{brings you up-to-date on the use of pl 

| ] portation “and "communication, industry, 


Taha ara 
a tating west Mae Sarees 
ined with each ud bem 
Sire ruse i te 
Seca as a 
“ef 


to-read charts in Volume 
Solvents Mast, Proper 
‘plastics fand ‘synthe’ 
rabber~Plasticy Identification—Contings—Synthetie rub: 
Ser properties—Properties of fibers, Low pressure lam\- 
Bating resins 

‘A Complete Di Section: Li 
Manufacturers, services, mol 


ractical hel 
i great plastics guide book conts on! 


80 prepaid. 
It's a complete source of information. 


ind. helps. 


Soot Just return ie within 7 de 
rice. Act now. 


MAIL COUPON NOW — MONEY BACK GUARANTEE 


122 East 42nd Street, New York 17, N. ¥. 
Gentlemen: Please rush my copy of the new 1947 Mod- 
Sra Plastics Encyclopedia. Enclosed Is check for $8.50, 
(prepaid price). I understand 1 can’ return the book 
within 7 days and get my money back if Tam not satis- 
ied. (Canada $11.00, Foreign $12.00) 


Name. . 
Street 
oy 
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AMAZING POST-WAR DISCOVERY 


PLASTICROME 


CLEANS AND PROTECTS METALS 


cv REP. 


An Approved School 


APLASTIC PRODUCT THAT DIS 
SOLVES RUST! RESTORES CHROME] 
FREVENTS CORROSION AND IS 


The Largest of Its Kind 


rarticulars Free! Send check or money order of T5e for post 
PLASTEX COMPANY, 942 Filth Avenue, 


Coraopolis, Pa. 


tou TOO CAN BUILD 
WOW TS RADIOS & 


SPARE TIME HOME TRAINING 
PREPARES YOU FOR BIG PAY 


MAKE ‘ MORE 


‘ONEY 


Applying or Selling 


CORKSTONE 


‘A General Purpose Magnesium OxyeNoride Flooring 


THE MODERN PLASTIC FLOORING 


Buy Orect From al 


Say You Saw 


ur VOICE, } 


Results its GUARANTEED 


Dealers & Agents Wanted 


WRITE FOR DETAILS 


LASTING PRODUCTS COMPANY 
200 Block S, Franklintown Ad. Baltimore 23, Md. 


Write Today for Free Catalog. Send no Money 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept.SP.12, Chicago, Illinois 


WAR SURPLUS GADGETEERS’ PARADISE 
EE a 


LEATHER Gloves | |)) 


outer cover 
thatwouldcost$12,00 


a Enh tsess 


$4.95 


6-POWER BATTERY 
C. 0, TELESCOPE 


STURDY SNOWSHOES 
Firmly, bullt of the 


SURPLUS DISTRIBUTORS 


924-B N. Plankinton Ave 
Milwaukee 3, Wisconsin 


EPAIRS TO ALL CAMERAS FURNACE: 


pAaemican ame roneven mane 


Chrome hub, spokes and rims. Will fit any 26” 
tire bike... Money back if not completely satisfied. 


live in a House? = TEN YOU NEED A 


WindoStep* 
device weight- Are to 500 


pounds—will fet you Wash Pare — FOR ALL OUTSIDE WINDOW WORK 


—Putty Your Windows—Hang S$ OR DOWN 
Screens and Awnings without 
ladder! Sturdy steel railing—sub- 

floor. Use with 


- 
= 
i 
= 
= 
= 


ber house protectors. Model H 
justableto all household wall ¢ 
nesses—9" to 17". $10.50 postpai 7 =3 
$9.85 C.O.D. plus fee. pte ack 
uarantee. Patents pending. A 
lorsafe* Product. Agents—Deal- [77 
ers—Territories Open. *Trademark | 


- 1 coo PREPAID [J 
ye ! ps.12 SEND CIRCULAR [] 
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RADIO KIT $4995 


Detroit 


S 


NEW 
GOV’T 
SURPLUS 


LOOK AT WHAT IT CONTAINS 


Gord SC-A-8837-22 


Control Box 
° 


‘Accousories 


RADIO CENTER 
2530 E. Davison 
ROW 7 MICHIGAN 


angen tolarmati 


iit COUPON 
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Redwood 
‘The St 


W. Chaney. Ail four pamphlets free, 
members—send $2 for annual membershi 
Ge 510 for contributing membership). 
SAVE-THE-REDWOODS LEAGUE 
250 Administration Building, 
University of California, Berkeley 4, Calif. 


LIGHT PLANTS 


Used Gov't Surplus—Lowest Pri 
Ever Offered—3000 watt, 110 volts. 
Powered by Briggs-Stratton or Wis- 
consin 6 H.-P. air-cooled engine. For 
Stationary or. portable “use. Our 


prize, “FO. $194.50 


Re 
SPECIAL? 6 to 7i4 HP. Aircooled 
engine, a real bargain..Only $74 


imited Supply—Ien 
jor Iilustrated 


I 
rite 


MIDWEST SURPLUS SALES }.37°,$°S¥S" nid: 


Liquid Plastic 


‘Ate 


5 oF Boy es 
fond Posoge. Mailed in Chinese Gilt Box 
(LH. WALDRON » 651 Market Street * San Francisco 5, California 


CANVAS COVERS © 

aiton, Originally ma 

tathed. ‘Suitable Yor use as canvas 

Evers, machinery tad cauipment cove 

Sgreach priced 40 covers, $i-09 on, 15 covers, 

ihan'18. "Sire en CAT WSR: Ramune cig 
ety 


329 w. 5m ane 


Iaterproot 4 


S 


mage Rubber Cushion protects you 

hard, damp seats at sports events, Ide 
‘Send Check or M 

re, 7x131/4 x5/8" (Fit 

Deine, (9x 16%3/4"). Postpaid 

SIDNEY SMITH INTERNATIONAL 

1112 Wilshire Bivd. Los Angeles 16, California 


For Greater Income V Auto 


LEARN A 
TRADE 


= 


Mechanics 


V Body-Fender 
Repair 


V Diesel Engines {/ Radio Servicing 


V Refrigeration 
Air Conditioning 


V Electricity 
Electronics 


V Building Construction 


4 


them. Prepare now to get into 


—a Nationally Known 


Jeb or business of your own. 


phops, located only 


2 block from the shores 
3H 


mur training at home by 


VETERANS! 


T.1. courses are a 


sy Wf you are 
ota veteran.) 


bsecmane vines teers 


FILL OUT - CUT OUT - MAIL TODAY! 


FACTS FREE FOR MEN WHO WANT TO GET AHEAD 

COMMERCIAL TRADES INS 

j400 W. Greenleaf, Chicane 
Send, tree lustrated Br 


Refrigeration. 


today for big, illustrated FREE booklet, 


ITE. Dept. E-112 
Me 
res and other information about the 
necked bel 
Air Conditioning 9 Automotive Mocha, 
esel Mechanics” [| Body & Fender Rebuilding 
5 Bullaing Construction 


St 
D veteran DNon-Veteran 


ELECTRIC SHEAR 
SHARPENER 


Wels tea" 10" TELEVISION KIT 


The Television Buy of the Times 


Dealer Inquiries Invited Distributors for Bynamic Television Assoc. Inc. 
KENRAD TELEVISION CO., 509 S. Sth. Ave., N.Y. 17, N.Y. 


BING PRODUCTS [ajksdetintatad 


estan 1, Mass, 


ny 


Dest. PS 12 
1062 M."Allen Ave. 


Pasar 
Calitornia 


puoTOcON SALES 


Export import busines from your own home no matter where you 
liveccneara large city or smal towns Opportunities for world travel 
SALARIES TO MORE THAN $10,000 A YEAR 
Yes, many Export Managers make that mach. But in your own base 
Bes rca a eluted One big der ay make You mare han 
younew earn in'a whole year 

I TEACH YOU AT HOME 

Send at ance fr ee information about my shout, ow om course 
thople Gat you sarted quckiNo Ueey. Neral ape 
PREVIOUS EXPERIENCE UNNECESSARY 
«snor special schooling. Many world traders have had only ra 


‘WORLD TRADE CERTIFICATE AWARDAD! 

‘A World Trade Certificate showing your qualifications, on succes 

completion, World Trade at eter hese Write today for FREE 

DEFAILS. State lf veteran, Air mail reaches me overnight. 

‘\L Maing Dende «THE MELLINGER CO. » per nd pres 
1416-€ Westwood Boulevard, Lot Angeles 24, Caloris 


10,000 Pair 


WAR SURPLUS 4- and 5-BUCKLE 
ALL RUBBER 


OVERSHOES 


FOR ONLY 


© HEAVY DUTY 


Built to stand many 
years of hard service! 


faction guaranteed or money refunded. 


S & B SURPLUS SALES CO. 22", 


3244 W. Roosevelt. Rd., Chicago, Il, 
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BARGAIN 


SUPER-MITE RADIO 
PACKS AMAZING POWER! 


c 
bs W ! WESTERN RINGS Ady 


Say You Saw 
It In Popular Science 


I Led AT ONCE 
ted oF, 
VENTION and’ P Soi, a re. 


Hollywood Make Good in 


You oP sa TELEVISION no | Hine 


WELDS + BRAZES + CUTS + SOLDERS 


{om log ints mean oct As iraiben wo 
Bid degrees Fabre Wella metal sp 19 


Red flywheel spins 1000 R.P.M.! Flashlight cell operation. 
Piston action like steam engine! Kit of parts only $1.09 plus 
‘check, or M0. Ideal gift, Rush order now! 


ELECTROKIT’ CTROKIT'CO., sein ns 2 


"TRIGONOMETRY 


@UICKLY 


Prices FOB, 19 COD orders 
MIDWEST ‘BUY ANYTHING co. 
1520 Locust $1. City, 
Hundreds of other bargains— Write fore “Circular 


TESSAY MFG. CO, INC. 


BELL WATCH _SOMPANY, Inc, 


HERES A NEW AND 
WITAL BUSINESS. 


appliance repairm Ont 
ybes of repalre it ie usual fo ‘man to 
charge on the basis of $5.00 to $6.00 an hour 


NO PREVIOUS EXPERIENCE NEEDED 
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Screen Process Printing 
1 SHOW YOU HOW 


This Easy Way at Home! 


\RT YOUR OWN BUSINESS 
bos 7 


wn business and 
ous feld open to you in Screen Process~with 
fan investment ofa few dollars. 


2. HOW To GET A GOOD PAY POSITION 
“Many of my atudente earn extra money in 
spare ime at home, wl learning. My api 
‘While You Learn” lessons with the Kit 

‘of Supplies I give you show you how. 
3 HOW TO EARN EXTRA MONEY IN 
SPARE TIME-If you are in the rut of low 
pay tninteronting jo Seren Procens wok of 
ru you the opportunity to earn ‘a 
the Eater tinge of hte or you tnd your taraly 


laeicn 
nid Glaus, Pichres and Greeting Card, Adver 
tising Agencies nnd other businesses. No art or 


revious experience required. You Learn While yey uy 
ing with the 2 BIG KITS of SUPPLIES I give syctoce st 
you. Write TODAY, STATE IF VETERAN, Sve swiroom 


CALIFORNIA SCHOOL OF SCREEN PROCESS 
‘3740 OVERLAND BLVD., DEPT. PS-127, LOS ANGELES 34, CALIF. 


BRASS Social Security Plates 


PED WITH YOUR 
WAME AND'SS" NUMBER 


mer, Publisher, Dept. PS. 
Angeles 6, Calif 


GET LIC YOUR OWN BUSINESS WITH 


LIQUID IVORY 


A GREAT MONEY-! -MAKING OPPORTUNITY 


experience we vill 


snthetics ‘ever devel 
wide variety of wondertul i 


‘TO START! NO LONG WAIT 
Send Letter or Post Card for Free Detaile! 


EMPIRE TRADES & HANDICRAFTS 


EPT, PS 12 ST.LOUIS, Mo, 


New! HEATED AUTO CUSHION 


: When Need 

Pg) steerer 

Seti ee a or 
Preah So 


rotetion coverage 
SamDInAL chen 


Say You Saw It 


In Popular Science 


AMAZING MYSTERY 


U.S. 


Prepare sow for 1948 


1 Address 


GOVERNMENT JOBS! 


$1,756 to $3,021 FIRST YEAR 
RAILWAY POSTAL 
CLERKS 


Veterans Get 
Special Preference 


START A BUSINESS 
AT HOME... 


Like John Lehman, Who Says: 


“The complete Fyr-Fyter extin- 
‘uisher line gives me @ steady 
ncome ond real independence.” 


Yes, capable men like John Lehman 
will find on outstanding opportunity 
with Fyr-Fyter. You can be your own 
boss... operate in your own town and 
vicinity . . . build @ permanent, steady 
income. No copital needed. We carry 
accounts, make deliveries, pay profits 
weekly. Thousands of prospects due 
to the vast need for fire protection. 


ARMY RADIO PHONES 


1 They're Weather — Water 
and Shock Proof 
When we aay, they are 
Army specications, chavs encugh 
Gunllty Use ‘them for sesording. 
for baiteryiess phone. for pocket 
aise set loud speaker or talk trough 


Jour radio set "We bouht- good 
any’ of these Radi Paves, they 
F tBeand) new, and coat a erat 
S fetithem for" Keone $95 
plete dynamic hand mike, Z earphones: headband, 
fora set" A wonderful buy for Sul 
SUPER SPECIAL CRYSTAL MICKOFHONE CARTRIDGE. 
Bundy tor replacement or make your own mike Sy Dlac- GQ} 
Ing into box. A tremendous value—Oni a 
Send heen or Money Orde, Foe warhoase 
LEEDS RADIO CO. 


PACIFIC SCHOOLS. INC. 
1 8. vEnMowT AVE. DUT. Ft ‘Los ANCES 5. CALITORNA 


Fa RE ua. 44m 0 reer 
FOREDOM ELECTRIC” C. 


27 Park Place, Dept. 148, New York 7, N. Y. 


Emerson Electric Mfg. Co. 3 HP 
Motor ... AAF Type D50 FD-222- 
0435, 28 Volts DC, compound, 
3800 RPM, 115 Amp, windings 
1d, blower cooled, 

Sh", Wat. 27 Lbs. 


110 or 220 Vol 
Wot. 14 Lbs.,allnew... will work any’ 
Volt aireraft gadget off house current... 


| MICROMETER 
Chrome plated, precision 
need and oraaly 

Tocled to 9 
‘ond highest 
‘of accuracy 
oa 


band, allnew 2 pair for $1.00 
(one polarized and one clear) 


CITY, CALIF 


AIRBORNE SALES CO. cuty 


Make More AUTO BODY 
Money i0 ond FENDER 


avToMOBILE 
BODY and FENDER 
REPAIRS 


GET THIS BOOK NOW 


In Your Own Home ITTY 
Send No Money BETTY 


rr younstu 
/ put you ight fato this 
Beeaead ieee & 
oF its kinds "Thousands 
SET ee 
pa a a 


satisfied, 
<= 


Piast Cosponmy 


3568'S Alicizan Avense, Emcae Pe, 1M 
Y Remtancs enclosed. sent postal, 


Low cost™ 
QUICK - EASY 
The Help You 
Need! 


233 Pictures—Diagrams 
325 Pages of Vital Facts 
Covers methods, tools, 

w 10 get busines 
How t0 start your own shop. 
Latest information and. pie- 


state. 
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STONES 


41 Piece Assortment 


152 PIECE ASSORTMENT 
MOUNTED STONES, FILES, 
BURRS, BUFFERS, 


ACTUALLY $50.00 WORTH 


GRINDING WHEELS 


butta 


327 PIECES 


ASs'T. sizes. 
Fos chicago 


ALL FOR ONLY 
USE THIS HANDY ORDER COUPON 


1 
¥ | 
41 Piece Grinder Ass’. we $4.95 ! 
( ) 152 Piece Assortment w ‘$5.99 I 
) 327 Piece Assortment @ $6.95 i 

1 

! 

1 


G4 poputar science 


‘ARN TODRAWE. pee @ 


ibjects. Course off 
room—Both G. I. Approved. Send 
from this national 


isatrated boo re 
(WEAVER SCHOOL OF REAL ESTATE, 18 Pushin feud, ana ity 0, Me, 


STAY HOME AND MAKE MONEY! 


"Send. 
METHOD, Established 1884, 12-62 South Market St., Baston, Mass. 


Say You Saw 
It In Popular Science 


AGENTS 


‘ASENTS SIGN LETTERS 


For Store Fronts and Office Windows. Anyone ean put 
{them on Pree Samples. Liberal Offer to general agents, 
METALLIC LETTER CO., 441 M. Clark, Gg 


HELLO BOYS! 
Erector is the 
world's greatest 
- crammed 


a) 
SS 


am 


that towering Erector 
achute jump. It's 5 
feet high! With your own hands you fit 
the gleaming steel girders together— 
attach the rigging for the four ‘chutes 

and install, the powerful Erector 
reversing engine. 

yw for a sei 


LOOK 


hey 
release mechanism. Then, 
ike a flash, they plummet down—un- 
fold—and lazily float 10 the ground. 

Now get a load of that mighty Eerris 
wheel. It operates in either direction 
at high or low speed. 

Think of the fun of building and 
running that giant power plaat—with 
boilers, 12-inch flywheel and other 
pans all ade of envine steel 

‘ou can build hundreds of spectac- 
ular mechanical marvels with one 
Erector set. No other construction set 
contains so many different parts. And 
how the Erector reversing engine 
makes them buzz with action! 


ONLY ERECTOR HAS ALL THESE FEATURES 


“ke Buds the square girder with tne 
% Tectoenng eaves 


‘k Genuine bolts and nuts patterned 
‘Biter thove ued in real engineering 
‘Constructo 


When in New York visit the famous Gilbert Hall of 
Science, Fifth Avenue at 25th Street. Admission Free. 


“Tooth gear, crown gears, mitre 
% Fears, worm gears and pinion’ 


+ Lg-volt reversing electrle engine 
+ 135 difterent precision engineering 


ERECTOR 


coverinp specta 
Brector features 


BUILT WITH NO. 9% 
ERECTOR 


FUN with Escctor stats the moment you stare 1o assemble 

irders, wheels, gears and other parts. No blueprints 
are needed. Erector parts have equidistant holes, $0 that you 
only have co count the holes to put them together. 


OTHER GILBERT SCIENTIFIC TOYS 


‘* AMERICAN FLYER TRAINS 
Watch 'em uf smoke—hear ‘em choo-choo 


* GILBERT CHEMISTRY LABORATORIES 
The hind that bring boys Jame and big awards 


‘%* GILBERT POLARIZING MICROSCOPES 
* GILBERT ELECTRICAL SETS 
%* GILBERT TOOL CHESTS 
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$ Q5 Takes x THREE 
a BIG 
BARGAINS 


1. AUDIO AMPLIFIER. {screamed of value, 


=o 
deep, Tubes Incl inal cs pin 
Sight 15%, SUPER SPECIAL—$4°08 while supply lasts, 


2. RADIO HEADSETS. ‘ster, ,,sureriensitive 
pisces. Every pair guaranteed perfett’ $°99" por pair OR 
a Pains FOR"s Oo. 

3. HOME WORKSHOP AT BARGAIN 


‘Accurate and precise 2 speed guaranteed hobby 
PRICE. fe eazerial machine fr the home work 


Inquiries invited 
ORDER NOW—DON'T DELAY—NO 


HE SPEED CORP. 
‘2025-BN.E. Sandy, Portiand 12,Ore, 


Here's 
Het | THE US Save $1500. tFjeet 


PLASTIC SUPPLIES 
Plexiglas, Lucite, Sheets, Rods, Tubes, Cement Dyes, 
Buffs, Equipment, Etc. Lowest prices, Send Se stamp 
for catalog. PLASTICS MFG. PLY CORP., 
Dept. PS-12, 4707 Euclid Ave., ind 3, Ohio, 


A 7 L Ze 
ORDERS | SUN G 


HOW TO BUILD YOUR OWN CeIn 


SIOUX FALIS SURPLUS STORE 
si6ux. FAL fH L 15 “SD 


2 FOR ONLY $1.00 


AAF FLYING HELMETS 
New—Fleece Lined Muffs and Chin Straps 
FREE—AAF OXYGEN MASK—NEW 
‘Mail only $1.00—All above items shipped 
Immediately postage collect. 

FORTUNE & SHAW 
2250 McKinley Fresno, Cait. 


installing pl 
hired help! A big money-saving 
Y $1.08) 


YOURS FOR 7-DAY FREE 1RIAL! 
Order this astonishing 256-pnge book 
Bow for? days! FREE trialt'On de. 
ivery ay “postman only 4.98 ls 
tie It for’ whole wee 
REE! 1f not delighted, ‘return for 
APPL fell reruna. Andress: 

EPR OUTDOOR LIFE, Dept. 1278 

ED BEER 253 Fourth Avene, New York 10, N.Y. 


™ JIFFY CABINET 


THE HANDY WAY TO KEEP SMALL PARTS, 


WASHERS, 


NAILS, SCREWS, NUTS, BOLTS AT HAND 


Here's the smart way to keep small 
items in your shop or at your work 
bench—The Jiffy Cabinet: holds 32 
or 64 spacious, sturdy drawers that 
put small parts at your finger-tips, 
Metal flange drawer guides. Solidly 
built all metal cabinet insures long 
time-saving service. Why fumble? 
With the Jiffy you know where it is 
=you can get it in a hurry. 32 
drawer size—$4.95; 64 drawer size— 
$7.95 postpaid. Send check or money 
order—no C.0.D.'s please, 


KAYTEE PRopUCTS 


Box #588 Canton, Ohio 


Sturdy 
all metal 


DRAWERS 


(comington, 1 


Wonders Through The 


MICROSCOPE 


A new book which tells you all 

about MICROSCOPY. Turn an inex- 
pensive microscope on hundreds of 
specimens within a stone’s throw of 
your front door and you step off into a 
new world of wonders. Complete Man- 
ual for amateurs. How to use equip- 
ment, secure specimens, take photomi- 
crographs, etc. Numerous illustrations. 
Full cloth bound $1.49 DeLuxe. 


POPULAR SCIENCE MONTHLY, Dept. 127 
353 Fourth Ave. New York 10, N.Y. 


You can’t find a better gift for that me- 
chanically minded boy of yours. For the 
G-E Handy iron is lightweight, sturdy, 
easy to use—perfect for the boy who likes 
tools. He'll get countless hours of use and 
enjoyment from it. 


And, to help your boy solder, a booklet on 
“How to Solder” is packed with every irons 


Get him a G-E Handy soldering iron at 
your dealer’s. Or order direct, giving the 
name of your dealer. Apparatus Dept., 
General Electric Co., Schenectady 5, N.Y. 


GENERAL (§é) ELECTRIC 


SEND FOR THIS FREE BOOK NOW! 


@ Increase your earning power. Become thoroughly 
trained in a well-paid profession. Without obligation, 
the opportunities in Electric 
i, Mining and other enti 


home study courses, compiled by world authorities 
See for yourself how you can soon earn more dol- 


‘Canadian Institute of Science 
and Technology, Ltd., 437 Century Building, 412, 
Sth Street, N.W., Washington, D.C. 
f over 60 home study courses 
idard textbooks 


your 118-page, handbook "Engineering Opportuni- 


Nome eons Age. 


Address 


CANADIAN ENQUIRIES: 219 Bay Strest, Toronto 1. 
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WAR SURPLUS spp 
STANLEY SUPER-VAC 


MADE FOR U. S. NAVY 


ar. size 
$5 


SERVICE PRECISION WATCH 
DESIGNED for AIR CORPS 
SWISS MOVEMENT-INCABLOC 
‘© WATERPROOF 
‘© SHOCKPROOF 
* SWEEP SECOND HAND 
© RADIUM DIAL 
«© STAINLESS STEEL BACK 
© LEATHER STRAP 
‘a3 5 * FULLY 
GUARANTEED 


I] JEWEL WRIST WATCH 


ALLIED pales co. 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
. « « For Pleasure and Profit! 


‘WARNER ELECTRIC CO, 1812 Jarvis Avenue, Chicago 26, Dept. P-6 
| Gentiemen: Send Free Sample and Detal to: 
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BUILD THIS AUTHENTIC SCALE MODEL 


MIDGET RACE CAR 


tHe NEW SPORT-O-SPEED powinco 


‘SPORT-O-SPEED, Dept. A, 520 Lotus Rood, Ridgewood, N. J. 


eel HRM 


HO VOLT + 6OCYCLE * 2500 WATT 


POWER PLANT GENERATOR 


WEIGHT ZOOLBS LIST PRICE '27692 


‘a id uly 
STH Postal Laws and Regulations), printed on the Fe 


they. 80 
Hockhaldet cr security bolder appea 


fernated Oy him 

(Signed) Godfrey Hammond, 

subscribed Uefore me tne de dy of Orbe, 

Toe, Natty Ponte, Ringe Counc, Ringy Ca” Ceri’s Ra '3t: 

Mstry So. T0-E-8. New York County” Clee 0, Heciary 
RSPSEE NS (Seay My Commision expires March 16, 1648 


Approved For Time-Saving Daj eben 
G. I. Training Court’ ol lasses e 


log, —se 
Chicago ied 43 years ago, has trained thousands of men 
ie t places in industry the world over. Train 
ing combines theory and ‘practice in 1 year, 2 year, and 3 year 
(Degree) courses. Saving in 
time means earlier gradua~ 
Uon,—and consequently earli- 
er eimployment 
Terms start January, April, 


Please send me without obligation free booklet on Time- 
Saving Technical Training. 


Learn modern watch | 
and clock repairing 


ime. Good Reid now 
contentment in future 


Polished 10 
-aftsmen, Hob! 


only $495. SEND NO MONEY "Hint poy posta ples COD 
puutadt Si, Sen at'ss Mah order well Whe ponpala, Ballslac- valerian 
Ei paarstised ot ret 

NELSON -HALL Co. The Precision Taf AT 120 Oat ateet 
1120 5. Wabash Aver Dept MOL” Chicago 8, tm. | nit Simple to work 


Say You Saw 


It In Popular Science 


instal. DUAL WHEELS In Less THAN 10 minutes 


Trailer, Pick-up Truck, Farm Wi or Je 
with STANDARD WHEELS 


than ten minutes, at an amazing low cost, 


ekg etieng Nor per 4 
We've eliminated the expense of changing your 
Oran Os OAT , 8 50 


you need is a rim wrench to install dual wheels 
Yourself, DUAL WHEEL CONVERTERS are 
uaranteed to do the job or your money back. At COMPLETE SET 
Your equipment dealer or write to Northwestern 

Auto Parts Co., 834 N. ith St., Minneapolis 11. Minn. 

‘MAIL COUPON TODAY FOR YOUR DUAL WHEEL CONVERTERS 


(€O., 834 NO. SEVENTH ST., MINNEAPOLIS 11, 
Please send me_____Dual Wheel Converters at $28.50 each. 12 
Cl Forp (] cuev [] ponce-ptym (] Jeer cneck 9 


NAME ADDRESS MONEY ORDER (] 


“Funster” 


‘The New Amazing 20 way-play HOME GYM SET 


Grourpoors BUILD IT YOURSELF oF wooo 


OR OUTDOORS 
TEETER TOTTER [ENIODING PONIES] 


ce 


GiaNT_Swine 


Zwine-0- FUN 


SuSE lMeeavGo-ROUND 


‘The unit includes, besides these fllustrations, a chatro- 
plane scoot-a-round, gym bar and various combina- 
tons of play thrills. ALL PARTS ARE INTERLOCK- 
ING AND REQUIRE ONLY FROM 10 TO 50 SECONDS: 
TO CONVERT FROM ONE PLAYTHRILLER TO AN- 
OTHER, 

‘An Ideal Xmas Gift For All The Children 


$2.00 s2iric 


YoursNow 
HIGHLAND MFG. CO. 
pect) Highland, toi 


THE RIGHT GET 


for a PIPE SMOKER 


$3.50 direct 


ANY 
25, Obie 
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POLISHES! 
SANDS! GRINDS! 


CURVED & FLAT 
SURFACES - FASTER - 


You Can Use Ht Ta: 
Bien, Fend- 
ws ry 


pee WRITE 
PREHLER PROVED PRODUCTS 


Norbert Predler & Co. 


200 differei 
$50.00 includ 


nt parts originally 
ing 


A $50.00, 
VALUE 


SUPPLY 
wd. Chicago 47. tN. 


HOTTER GAS TORCH 


KELLER GAS APPLIANCES 


Say You Saw 
It In Popular Science 


W & 1s 
W secreras)/ 
MIDWEST BUY ANYTHING CO. 


1520 Locust St. Kansas City, Moy 


WAR SURPLUS BARGAIN SPECIAL 


CENTRIFUGAL PUMP 


READY FOR USE ON ANY 
LIQUID PUMPING NEED 


° 
MOVE LARGE VOLUME QUICKLY 
IRRIGATION RP 
. : 


STOCK 
WATERING 
. 


FIRE 
PROTECTION 
° 
DRAIN 


went, compute 

TANKS, ete. Pr PuuieY SS 75 
4 

INDUSTRIAL 

PUMPING: & 8. 


Original Cost Ap; 


GROBAN SUPPLY CO. %%: 1522 So. Michigan Ave., Chicago 5, Ill. 


Highest 
ROYALTIES and CASH 


FOR INVENTIONS 
When We Market Them 


INVENTION MARKETING SERVICE “UNPARALLELED” BY Al OTHER AGENCY IN THE WORLD 
Write for FREE booklet without obligation 


UNIVERSAL MARKETING CO., 126 Lexington Ave. (Suite C-12), New York 16, N. Y. 


NOW! 
EXTRAORDINARY 
New GOV’T RELEASE! 


Shoots A High Pressure Stream Of 30 Feet! 
e 
ALL PURPOSE STIRRUP 


PU ie P 
ONLY $]}49 
FAH 


The Tool of 100 Uses! 


wat the thing for 
@ FIRE FIGHTING. A very handy 
Ihave in Your Workshop 


S & B SURPLUS SALES CO., Dept. PSIO 


2905 W. Madison St. Chicago 12, Il. 


@ small Investment will 
establish you In... 


Your OWN 
Business 


Write For 


FREE 


We are NOW enlarging our or- 
fanization of USA. and Canadian 
IRACLEAN territories 


‘the proper 


Hater Bs 

ieonee nes 

toute oak 

Sesh 
‘ 


lee or institution 
without “removing 
Tumnishings. 
DURACLEAN Service was established 17 years age as an 
Improved method for ‘cleaning and revitalizing “rage 
furniture. No harsh machine scrubbing, no soaking Or shrink~ 
ing. No inconvenience for the customer. 
DURAPROOF makes fabrics and rugs repellent to moths, 
Carpet beetles and mildew. 

Waiting market... a ble repeat 
1 "A letter and 16 "page illustrated 


Patented 


(© No Experience Needed © Service Nationally Advertised 


Don't delay! Territories are limited. Remember, Just 
Moderate payment. ‘easy terms, and the opportunity to ‘be- 
Come ‘inanclaliy independent "in YOUR OWN BUSINESS! 


DURACLEAN CO., 18-D St., Deerfield, Illinois 


"© Test ALL Home Outlets 
* Find Open 


EsT- 
Locate Blown Fuses 
Remove Fuses SAFELY 


Price $2.75 without Leads, $1.50 additional for Leads, Order TODAY. 
STAR FUSE CO., 237 Canal St., New York 13, N. Y. 


Materiais and Plans 


Only 54 5 
GIRLS, BOYS You'll Enjoy 
rotons With Colored Sandi 


AMERICAN TOY & FURNITURE CO. 


EXTRA MONEY 


10M. tars 


ARE 


Wester ord 
Price $2.8, sent prepaid anywhere (8 
the United States 


FARNSWORTH PRODUCTS CO. 


Dept. 400 
1409 E. Madison St. Seattle, Wa. 


YOU CAN HAVE IMPROVED No-DRIFT FM 
Z Sensational New 1948 


14%" 
PANASONIC 
SPEAKER 


*Seus 16 
‘Ousis usts ALL THESE 
UATIST-TYPC TUR, 


vreg. eee 
A COMPLETE LINE OF FINE RADIOS AND riety 


RADIO-PHONOGRAPHS ... Available in Separate 
Chassis Like the Powerful Series 16°AM-FM Model 
above,or in beautiful Radio-Phonograph Consoles like Le | 


SYMPHONY GRAND AM-FM 
RADIO-PHONOGRAPH CONSOLE 
with NEW Intermix AUTOMATIC 
jj] RECORD CHANGER 


A superbly beautiful 


ny more new and 
Schusive Tentares. 


IMMATI 2, OHIO 
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A PROFITABLE TRADE! AN EXCITING HOBBY! 
ve 4 Learn... PHOTO 


NEGATIVE 
RETOUCHING 


ady course will 


GIVEN AT NO EXTRA COST with each course is 
‘the equipment you need, cor 
RETOUCHING STAND. © ETCHING KNIFE 
ETOUCHING PENCILS © CHINESE SPOTTING 
RETOUCHING DOPE INK 
+ SPOTTING BRUSH * EMERY CLOTH 
rant, ecdiferest essortment of PRACTICE NEGATIVES 
FOR EACH LESSON. 
DEVICE AND PROOF PAPER to ch 


SEND IN THIS HANDY COUPON TODAY! 
Remember, i you are not completely satisfied and return the set 


{ PROFESSIONAL RETOUCHING by MARSHALL, | 

{ School Division, Dept PS-12, 162 W. State St. Chleage 1, 

101 enclose $17.50. Send course prepai 
‘course €.0.D. I'll poy postogi 
information and eosy payment plon. 


Every Small Business 


Needs this ADDOMETER 


Js 


ADDING | MACHINE 


ts edventages! Adds, subtracts direct, multi- 
plies—aquickly, accurately. So easy to operate—no 
Practice necessary. The perfect portoble— 
11%4x2% in, size, weighs only 14 oz. Eight- 
column ($999,999.99) capacity models also to 
handle fractions, feet and inches. Over 
100,000 In vse—praised everywhere. Only 
$12.95 postage prepaid—10 day money-back 
gverentes if not fully satisfied. Complete 
descriptive folder on request—or, send check 
‘er money order NOW. 


Reliable Typewriter & Adding Machine Co. 
Dept. F-12, 303 W. Monroe St. Chicago 6, Il. 


Say You Saw 
It In Popular Science 


25¢ The Original MOORE'S 
"wax. Educational TOY MOTOR 


PORTRAIT STUDIOS SAY ITs TOPS 
NATIONAL 4x5 
Cold Light 
ENLARGER 


Fer Pertect Color and 
Black & White Enlargements 


ae 


LESS LENS 


oll stendord 


35mm to a" x 5 
‘Mail Order 
Shipped 
‘Anywhere 
in U.S. 


TA porutar science 


HOW TO BUILD YOUR OWN CABIN! 


Here's an amazing new book that shows 
lete detailed plans for building your own log cabin, 
ungalow, or hunting lodge! 236 informations “packed 
ages and 180 diagrams tell you all about laying foun- 
dation, building walls, laying floors, shingling” roof 
You'll ‘even find step-by-step directions for buildin 
porches and garages; cutting doors, windows, shu 
fers: building Mreplaces and chimneys—yes, even In 
stalling plumbing and electricity without expensive 
hired help! An astonishing money-saving bargain at 
‘ONLY $1.98: 


—a 


ya com- 


YOURS FOR 7-DAY FREE TRIAL 
Order this ble 286-page book now for 
days’ FREE trial! On delivery pay 
fontnan, only. fan plus postage or 
sais for handsome’ Buckram- bound 
Petase bale a et ey Te 

f I¢ not “delighted, ‘return Tor 
PTR fut reruna. 


Home Owners -Hobbyists! 
Shops! 


©An all metal-welded 
cabinet complete with 45 
glass jars of four differ 


ent sizes. Perfect for the 
homeowner who wants a 
op in his cellar. Ideal for hobbyists 
il shops for small parts. Immediate 
delivery, For the HOMEOWNER—MODEL 
101—an open cabinet and 45 jars, 40 items 
of the most commonly used household 
items. $19.50. Model 20i—same as 101 ex- 
cept has doors—$21.00. For hobbyists and 
shops—Model 100—open cabinet with 45 
jars—no _hardware—$10.00. Model | 200— 
same as 100 except has doors—$11.50. 
All Prices F.O.B. 


GWILLIAM MACHINE & MFG. CO. 


Dept. PST 
124 WASHINGTON STREET BLOOMFIELD, N. J. 


MARKO SUPPLY, Dept. P2-J, 2924 Logan Bivd., Chicago 47, til. 


TOY PISTOL—$1.75 xx 


PRINT YOUR OWN PICTURES 
IN BROAD DAYLIGHT 


‘© No Costly Equipment 
* No Technical Skill 


Our Finest Precision’ REBUILT 


MOTOR BLOCK 


20: i 
POWER TAKE-OFF for 
JEEP ENGINE 


Soares 


New Willys JEEP , 
Enclosed Power Unit 


60 MP. 4 eri, enzing 194.2 eu, 
In. dlsblaceme wore 48, 


$3250° ez 
SEND 25% CASH WITH ORDER, BALANCE C. 


WHITNEY: 


1917 Archer Ave. Chicago 16, Ill. 


Say You Saw 


It In Popular Science 
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BOOKS ON APPROVAL 


(SEND NO MONEY, Just mail the coupon 
fora complete set of 4 Big, Thick Auto 
‘Books. 20th Edition. Over 3700 Pages! 
Whether you are a technic or helper. 
Gxpert oF apprentice, auto owner of 
Grver, take immediate advantage of 
this FREE EXAMINATION Ol 
‘MAKE GOOD MONEY Now 


Made of Heavy 
Mountain Cloth 


WAR SURPLUS 
‘BRAND NEW 


Cost the Government 
$12.20 a Pair 


NOW! Only 


FD 8 ret, ood tax, Onder toaay while 


‘SURPLUS SALES CO. Ps-10 
Madison St. Chicago 12, m1 


16 rorutar science 


MAKE :: 5°, HOUR 


In Your Own.xon. Business! 


ONLY A FEW Shsie'se os, High, os $20 
DOLLARS 

PUTS YOUIN 
‘BUSINES: 


DETAILS 


="TORNADO 


GAS TORCH 


1 for hard and soft soldering. Will 
2 flow freely and smoot 


Safe. Economical. Can be used for annealing 
small parts and bending metal parte, Gen¢r= 
‘ates a’ heat of 1700" F, Simply connect to 
any illuminating gas jet with « rubber hos 


Natural Gas or Bottled Gas 
Gas. $2.95 per set. See your deal 
‘check or money order—post pad. 


Robco Corporation, 204 E. 44th Street, New York 17,N.Y. 


DIVING EQUIPMENT 


New & Used Surplus Equipment for Deep and Shallow Water 
Use. BARGE PROPULSION UNITS, 119 h.p. Diesel and 141 
hp. M-8 Gas, 


M & E MARINE SUPPLY CO., 
P. 0. Box #601-G, Camden, N. J, 


PR PINSTALL AND SERVICE OWN OIL BURNER! 


SAVE UP TO $1501 SiiendciesiALER TION MAN 
aL. mga ean step a har 


LCR AT plies Geant 
05.03 northern hasan ce 


HOW TO BE YOUR OWN BOSS! 


Send today for amazing book, "How To, Start Your Own 
Business"? Explains in complete detail:—how much ‘money 
you need to start... how £0 advertise, add new business 
fees to charge, pitfalls to avoid. Covers 60 fields includ- 
fai, “advert Publishing, credit agency, travel 
Send no money now! 


return book for full refund. Write: 
FOREMOST BOOKS, Dept. 127, 104 E. 26 St., New York 10, N.Y. 


ON-THE-JOB METHODS 


fi 


RIGHT: TROUBLE SHOOTING 
‘ON LARGE CONTROL PANEL 


‘ABOVE: WIRING IN 
FACING MACHINE 
Hectricians are always in demand—make big money. 
Get “‘A to 2” experience quickly in our large shops— 
not “home-study"”... YOU DO ACTUAL WORK on 
real equipment. Learn ing, armature wiring, 
motor rebuilding, factory installation, etc. New classes 
start every few weeks. Living arrangements made. 


NO COST TO VETERAI in at Gov't expens 
$65 to $90 month whi ning Coupon brings details. 


MICHIGAN TECHNICAL INSTITUTE 


P5.12, 2281 West Fort Street, Detroit 16, Michigan 


ON-THE-JOB EQUIPMENT... 


TECHNICAL INSTITUTE, Depl. 

241 W. Fort Dell 1; Michgen 

Send me catalog and complete information. 
CZ. tom « G1, Send special information. 


i morriea. D single. 
NAME 
‘ADDRESS 
zONE___sTATe___ 


Fractional 1/75 H.P. Delco factory tested 
and guaranteed I ta ‘motor. Triple 
uber mountings; Noses: operation. 

y 


Be 800 deedin Type 
No. 9272 Blower Type. 
Lots of 10..EACH, $4. 


FREE CATALOG—Send for ew G. & E. APPLUANCE B PARTS 


a ‘ & E, Equipment Supply Co: 


’s1250 


War Surjias and ai 
fry older, attachment for might sho: 
er eter tng fo Mt os 


sss, 


ed AERO PARTS SUPPLY 
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SURPLUS 


AND HUNDREDS OF OTHER KN 
BARGAINS 


Brand New WATCH COMPASS 
Wermtn ond 
Comfort 
\ - Closes 
like @ 
Watch 


TYPE B-15A \ ARMY AIR FORCE TYPE A-2 


. FLYING JACKET HORSE HIDE JACKET 


POPULAR RECORD ASSORTMENTS mustek 


£z eats sear nese sda OVERBOARD SUIT 


OF fine forged steel. Ground to shape but not polish 
inte, ting knife or a threw! 


CHICAGO 5, WL, | wee 


Classiiied 


| Opportunities 
Save ZZ —Sewe Wont 


POPULAR SCIENCE MONTHLY—351 


ad 10 words. 


February issue on 5 


FOURTH AVE 


n, payable in advance. Minimum 


To be included in February issue copy should be in our office 
by Decomber 29th. 


Je February Ist. 


—NEW YORK CITY 10 


iz ‘AUTOMOBILES 


| AUTOMOBILE Racing Book pifth Eal- 
how to” build dirt 
‘Records 


tlon—Revised. ‘Tells 


$00" powtpa 
Department 2 


MERTO! Bets 
{uu toung: complet with neceesey vel 
if fstallaton. ora V-e" $30 00. 


(OBILE Racing Sixth 
106 Tiantrations,, Workin aravings sik 
Buliding instructions for ‘Pord-80 mi 


‘0. racing maw 
Pacific Speedway, News, 
Honal Speed. Beat 00, 
Speedway” News. 64.00. Al 
eee i race resulta samp 
Stoy snc oe. Mpecty publication wan 
pais ton 


Sia eg ee Pa 
see ess iociee, Pere, I 
Py CE 
Sires tail te 
foeere 


Rapalr Manuals, by Vicor Pass. 
abo, aa een TSE Pe 
SMestices operation. apa Ford Vb 

Sap uatrstions. 


(IMAGINE 250 we 
‘iterature 23. 


‘Augustine, ‘Pia 


Easlly assemble yourself (parts anywhere, 
‘only’ 41,00). Latett “Controlled Humiaity"* 
‘Sgalem |geveloped by former Airforce Ene- 
Beer!) “Cuts” fuel consumption: Greatly 


Eos Angeles 22, 


IRAPHS. World’ 
mobilen List foe. Box 1008, 
Minnesota. 


‘KAISER-FRAZER_ Pio} 


Finest Auto 
‘Minneapolis, 


‘Clrmer's new 

(ser) wives un~ 
rt 3000~malle test 
sas’ Clty Denver 


ho punches pul 
Saeg | Dep Bilt 2135 w, Pico. Los Ange 


eaGUSTOMIZE Your mutomgbllet Revised. 
‘enlarred. book. latest restyling” complete, 


3130 bontpaia "Clymer. 


‘Sharp. $0 photographs! $1 
ations. Box 125-BC. 


Fee. Rest ube 


‘CLYMER-LITE Aluminum pistons for 
Qhevrolet. More speed: power. acceleration 
eas "vibration. beat ete with pia: 
Foes. ".00 each. Semi or Anianed ‘state 
tise Clymer. Dept. 

Loe a! 


116, 2128 W. Pleo, 


|, 1047 INDIANAPOLIS Race History En- 
larged, 56 pages. 123 Photographs. charts 


Baltion 85.00 postpaid. Ci 


2125 W.. Pleo. eee Galt 


Yor “Angeles Calif 


BUILD automate clutch. gepotern mi 
‘hop machines. “Catalog 
Nichol ‘equipment Co., Dept. Sit 


autos, 
Pree 
Purvis. Ma 


Eaformation: 
‘Box_G8-1003, Toied 


‘Manual — Obtain 


3 
FED Age. The Auto Racine Magatine 
Ideal Chrlatsaas “ll ‘Box 
as, “Hyatuvi Matviand, ‘Alio "on 


=e Lara 
fected Bit 
erock, Los Al if, 


INSTALL V-a engine tn your Mosel A 
for extreme acceleration, more top speed 
Smoother. performance. “Complete. deta 
Bhojomrapie $1 Postpaid. A-V-8 ox Led, 
faglerock. Los Angel 


_ MAKE Your Model 
Lightning ‘acceleration es athetaking 
pootpald Bot Led Meagletock, 


1a_ AUTO SUPPLIES & EQUIPMENT 


Motors. ‘Gatland City. tnd. 


WELDING bodies, repairing fenders, 

food profits using Hobart's AG. ARS 
Welder. ‘Catalog Free. Write Hobart Weld= 
ern. Box P=1aTS. Troy. Oho, 

PLATING Ouifits Por Autoparts, Gon 
ect to a battery. No tanks used, Outgts 
Furnished. Proe particulars, unmetal Cox, 
‘Ave. K- Decatur’ Ui 

AUTO parts for all sutos and tracks, 
‘Tans. motors, differentials, fenders, car: 
Burerg: Also ody farts, Security Auto and 
farts, 1033-BP Grace, 

WELDERS for all requirements, Pree 
Catalog. Weite Hobartweld. Box BP-II", 
‘Troy. Oi 


NO. 4 CLYMER Historical Scrapbook 


reps 
‘Advanced Automotive Products, $63-0 Laks 
Sood. Wontar 3. 


‘Lee Motorcraft 
Bide. Chicago 4 ti 


(TEED, Winter Starting Tenition 


UARA\ 
on Teo Vats, Eliminate ‘burned polnts 


_ AUTO Paris We have them. New of 
rebuilt. Prompt shipment, Write require 


Bente. Save money. bay direct. Factory 
‘Warehiouse. Mechanics Auto Parts, 3807- 
N. Ashland “Ave. Chicago 13 


NEW 1941 Crosley Engines $190.00 E- 


irene eWansershell Ga” abe, ait 

Kos Aussies 36. Galil 

TenD Auta netouarcg. puree haviware 

‘ammunition. Home supplies citrate ea'a 
fogravailabie. Main Supply. Fairheld it 

PRA winter starting ignition for less 

than 8200, Se plats “To 


‘AUTO. parts—new oF rebuil oh a 


Auto Supply. Dept. PS. 4854 Cottage Orove 
Ghicugo. it O°?" 


“GRIPON™ Tire Chain Loader Puts 
oth grata an At the sare lie without & 
Jnck Inside hocks fastened in ‘ive keconds 
with the Patented fasteners withott eet 


wile. Vermant 


Equipment 1225 Pifth Avenue St Josep. Mo, 
So MACHINERY, TOOLS. SUPPLIES 


‘DRILL GRINDER—Grinds drills to fac 
tery scciracy. Calipere with direct reading 
Circle. cuiters,” New ‘Tool. grinder 
Lowest ‘prices, Free” literature. Pactary, 
Sitva Raat Sst, Kansas Ciy 3__Mo. 


WE offer 60 


WHEELS. Steel Disc rubber-tfed far 
scooters. ete. Sizes. 5 

La abies United, wheels tx 

Go."11727 La Payette Ave., Chicago 28.11 


‘CALIFORNIA Mullery — ap 
‘ment = dollcup, accessories, Save, freigh 
int fig Caltormia Von Esacrs. 2040 
Norn Kedzie Ave. Chicago 1 


SETQUISS. Inch auie bel Too We 
tones, ho Wiring. Jim Strong. 16 Concord 
Martiord 7. Conn. 


impiig_Mojsre—Detaila Moline 
“Si naa eu eM 


“ ‘AUTO TRAILERS 
“BUILD your own Trailer! Save Money! 
‘ave every fealure, You want! Plats for 
Belae 


Camp and" UUlity trailers, 

foveribunw 9 models 10e_ \(18e. 6, 

wd overgens). Jim Dandy. Box 
"Wincoriain. 


TAILERCONCEE® a ‘tats, “Approst 
BER, "Pa Saat Rendhiganneasine ale 


10, a 

Aik Bpecin ate the year in 0-8 $30 

Box G36" oithanle"Galtornin 

1 MOTORCYCLES, BICYCLES, 
SUPPLIES 


WHEELS! Bulld wagons, scooters, mow. 
ern, trailers, Wheelbarrows. 


i pr eroery 
pe reetceMlat Buln Ste Gon ati 
Si, Keinsas Oty. Mo. 


“PLASTIC wird Kite 6 ft Red or Bive, 
Bly any weather. $200. Multiple Socket 
Future Coo 314 East 182. Cleveland. 10. 


PROPELLERS—2 & 3 Biade. for foe~ 
snom leds, bouts’ Literature. Standard 


Fiera bie rice 338 0. ur ue, 39°90, 
imited “Quantity, “Order ow.” Write for 
sey tauietis om ball bearing rect 


Relays, Selsyns Horne and 
Surplus, ‘materials. Met “Exchange 
Ganal ‘Street New York 


‘CONCRETE Wiock machines 639,50 up. 

Catalog free. Concrete Mold ‘Company, 
Soe Gravois. St. Louis,  Missour! 

METALS: Aluminum. brass and steel ii 

ithapes. Write for free catalog, P&H 
‘New York 1.N. ¥. 


2 Warren St 


TAROE stock Indian parts, Expert mo- 
tor rebuilding. New and rebuilt Chiet Me 
foreyele. motors ‘only. Indian Motorcycle 
‘Salon, Kansas Clty 1. Mo. 
‘WHEELS, Tires, Tubes for Motor Scoot 
Wheelbart tr 


a, : 
a aa 


‘330 9, 
Bite. Seattle- Wash. 


Supp 
MIDGET facer less motor $25: Mideet 
car complete $58; “Factory. Dullt motor= 
Scooters $00. up ‘complete, others, $35 uD 
German Sachs motorcycle $50; 74 Haziey 
Henderson motor 88; others as low as 
lenty of brand new two horsepower 
Asoline engines in original crates. plenty 
ew micget highway racers: plenty brand 
Rew motorseaoters: over 5.400 sinail tires 
Sup, {Mail Order Only), Send 25e for Bie 


Sarees para to LS 
gxitioe ee ofre. ‘Lamps. 6065 ‘Sint 


val Pars 
Fasteners, Terminals, Rivets! Nut 


fvand "we wil’ quote 
Kalamazoo 12. stichigan 
V BLOCKS ai low prices, 10 sizes for all 
‘Pree Literature. Miles Product 
BSHE Waban: Chicago 1 
AF" BAND sa, ulting able. Olle bear: 
ings. $35.00 "8" solnter. ‘ball ‘Bearing. 43" 
| Soundie shaper pail bet 
table. interchangeab tte 


Gelivery. Dealers wanted. Write for ca 
Backus Machine Co.. Boyd. Wise 

| FOOLS. supplies for, machine shape, 
home crattemen hobbyists. Low, pres: 
Catalogue ioe. Refund on order. Precision 
‘Fool Service 36°E. Washinatos, Chicago 


iat Plame Weld Torch. Easy to Use 


New York. N.¥. 


“WELDERS for all requirements. Pree 
Catalog, “Write Hobartweld. Bor P-L 
‘Troy. Ohio. 


inetreet 
Welders Box P-127. Trey. Oto. 


SOE rene oa 
aha 
vB te ead cat 
iis vet tai ae 
seer eats 
Ge Sahl, San 
te area 


V-BLOCKS. adjustable, @xa"ai5"; LR 
1tyraa"s both $2.95; Threefola. $6.15, Tene 
fola $16.75. Am-Standard, 1208 North 131h, 
Philadelphia. 23. 

EyUIP your Drill Press with « Cul 
ray for olaung tools ahd ‘paris S495 

Gireutar’ Pree. ie 


mn nduatres 

Scentean: 
NEW War Surplus Jp hop, Moin 
VDC. sos GE. Seieya Transiormer 
“i ransctor. GE input 21 ¥, 


Beltane. Dept PO 
Bebe. sith Se Kansas City is 


‘AC WELDERS. 110y welds 1,” steel $29. 
paul iorrig 10508 State Bt. Schenectady 


CODE Machines. Catalog Se. Omnigraph, 
10 . 39, Brookiyis 10. NY. 

‘DRILL GRINDER for twist dlls 6255. 
‘See ad on page 77 

“MACHINE shop (oale releaved fox private 
gat Ondles “Auto Sereu Machine 
$800.17 4°77" Engine Intne ste0. 16" 

‘Chang 


,LONGSS Index Head for the Lathe, Ma 
‘he ‘Machine. Drill Press, ete Write or 
lars Salltaction guaranteed, or s8, 


i os 


GENERATORS, ETC. 


“PDISON Alkaline Storage Batteries Tor 

gine’ lighting. motors. radios. ele, Com: 

plete. interesting literature tree. J. Hawley 

mith Co., Croton Falls. NY 

19 Boats, OUTBOARD 
‘MOTORS, 


Pg a as 
ea a 
a 


BU DELLY, Hanes, New peel 19, 
‘Buckman. 89-¥, 


scat gales 

S COMPLETE Kanak Ki Nothing saa 
onal needed, Excellent present for son 
brother, dad, Literature. Play-Acks, Ded 


Ram. Mase 
‘MOLDED and sheet plywood boat kits, 


7_ AMERICAN POLICE 31U JITSU 


“structions 
ete $225, Variety 
House. Box 40-AY. Wall Station NYC. 5, 
20 _BODY-BUILDING COURSES 
MUSCLES (Free Picisred Tist). Bar- 


bein Cables.» Ba Nat erent, 
100" w. 43rd Notte 


“CHRISTMAS give Birds, Canatieg, Finch. 

200 Xinds "monkeys, Riisell's Aviaries 

{RAISE Guinea Pigs Make money at 

pore Ble demand. Booklet free, Tayior, 
Box 4268: Hapeville. Georeia, 


124 SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY 


‘Can make real money raising Golden 
Hamoters: the new amacing tiny anita 
Food costs fess than 10c month per anlmal 
Breeds in" 36 days! Easy raised 1 base 
ent. attic. garage. barn or shed. Write 
{or convincing details "Hudson Mamavery, 
Box 76-5. Palisades Park. N. 
‘RAISE Diamond Seal Rabbita 
so Se. each. Continuous matt coche 
uaranteeg" ooket on raining rabbits 28, 
‘Sith bute pians $1. Hansen’ 
Bituce 13¢7 Miler Avenue, Balt Lake City 
Pacis 


_ SEND 0c, for list 100 new and used 


runs. Praypeths. Wilmar” Munnesot 


“GREAT Danes’ Apulio” of Dosdom for 
+ | Bard Shipped on approval tiie payment 
Kalmardanes. Stene Moustain: Gn 

‘SEE “Golden Hamsters” ad on pat ©, 
Shows hamster pieture 

GOLDEN Hamsters 08 


etn Shipped” $8.00 pair incluging 
Bho meta! casey Eatarmation frog Huthae 
‘Deerfieig. Silver Spring. Maryland, 


-aualit 
ally 


FIELD GLASSES, 
TELESCOPES, ETC, 


‘MARINE Catalowue—15,000 dellverabl 
items pletured that should be pictured it 
price, Bend $1.00. Marine Mart, Buffalo 
ny 


‘conversions for Ford and Jeep 
foe, Letiman Manutactur- 


‘MARINE com 
spelen, Catal 
fine Goi A. Newark 2; 


ca 


ELDERS for oll 
gutiog ‘Write Hobartweld, Box 
ELECTRIC Walon Ty Horsenonty 116 
Volt AC—DG, High Reconditioned) 
‘lnivedquansty” ge ice 1304 Puls 
ton Ave, Brox 06 

WINDING Date i 
gis and liter phase Af 00, Motor Data. 
Box “7631. Kansas Ciiy 3. do” 


"ES, Binoculars, Microscopes, 
able Daraain, catalog free. Brow 
Gombany. a4 Weet auth Street. ew York. 


Bimcalars 
Loe aay condition, Rocnelie Optical Co 
Now hechele Wi" isocatars repaired 
REFLECTING Telescope, complete 315° 
astern Tegsacorilly aoantea 
Rrecope Co, 


‘BUILD Your Own" Portable Are 
elder, Your enkine plus Hobart, Welding 
Generator saves 8350, Baying bust 
‘Bree instruction book” waite Hobart 
Welders, ‘Box P-i2tt, Troy. Oni. 
DIESEL & Gasoline Engines, New. Used 
Parts and Batteries, Helwege Marine Serv 
kee. i0e Floral Biva.. Ploral Park. N.Y. 


‘Motor’ Industries, Quincy. 


» ait PRIGM Binoculars alas Gen. 
New. cave to 1s'. Sacrificed $4930 plus 
tse: DuMaurier Co.. 31 State Elmira N.Y. 


43 DOGS, BIRDS, PETS, RABBITS 


DING Generator, 150 ampere. 477.50 
fher areains. Batic, 1985 iilwautee, 
cago. 


‘$250 MONTHLY, Ralsing Angora Rab- 
bits. Particulars free, White's Habbitry, 
Newark: Obie. 


@uctory year’ subscription only #1 ¢ 
He eat), Booklet sumer or 


‘Dependable 
aie climate Write for iterature, 
Serbing typical postwar farm 
fics, Specify ‘enue eats, JW. 

Norinern Pacific Ry. 


Pau aid 


Tne Reet Ata ae Pat 
gare anes cerita 
issouri diver Basing Resorts, summer 
ite 
Setar fer hatter ead 
Belt. Pree iolders. price’ sts, 
Beat tat Gtin Bitte ics © 
ie 
SnbOrE a Fim Guat 
2eere aay Save 
Pi tptetg te 
So eee 
Ream erifry oe 


‘Kansas city 6. Ao, 453 8. Spring, 
Los angeies 15, Call 
WARREN County. Virginia Gattie, 


Shenandoah River. 218 Acre Pam. Modern 
Residence. Bank barn, “enced, €27,800,00- 
Claude L.'Rust. Bex 264. Front Royal. Ve 
‘CANADA for literature and faformation 
recgeneral farming. ranching and fruit 
finds. write H.R. Williams. Department 
‘of immigration & Colonization. Canadian 
Pacific Railway. Vancouver. B.C, 
HOMESITES $450—convenient payments 


ial comfounitt 
Sito, €580-2. Holtywood Bivd., Hollywood 
Se"Galttornia 


108 POULTRY AND SUPPLIES 


Up to $9000.00 in backyard. 
‘fess National Tukey institute, Dept. 51. 
‘Columbus. Kansas. 


‘Subscribe today! Poultry Tribune, Dept. T. 
‘Mount Morris. 1) 


Free, Poultry” Guiles 
‘agélen 15. Cait 
11_PROFITABLE OCCUPATIONS 
DETECTIVES Barn le Money. Excel- 
Delective Paitiealars 
‘Poids West seth. N.Y. 
‘ANNOUNCING home study course in 
commercial baking” Practical basic train 
fe." Good ed Yor ‘those 


aa 


Baking School. 
ian Aver Dept tras" Chicago 5." 


FAMOUS Sllp Block Puzzle—Postpald 
$1100" Ketto. Box 2/P. Cincinnati 34. 
THE True Secret of Bree 
booklet, Quackenbush, ‘Big Fiat, W: ¥- 
eegMYSPY, Jou fends. Kew Th 
Sis nos esi, Afands city: Wee 


tures also adult Books. Sell out ist free. 
Lefferts. Box 48. Brootiyn 25. 6. Y. 

Pin-ups. 18 photos $1. Uist— 

Baker Service. Box ‘1840, 


“ARTISTS. 
‘Sample Ibe. 
Clevelang 6. 


ine. 
Popular Science 
hue, New York 10. ¥. 


MAGIC For Fun or Profit”. 100, Tn- 


“RADIO For The Millions”—practical 
book Gomtlete tutrytiny for “oa 
‘18 radios. phonogrs ie 


pares, pletres oF Baicion a1 40, 


aC. 953 sth Ave™ 
Eee SY, 


PACES. About Nudist So Sensational 
‘Bor uty. 


Petersbute, Florida. 


gee 
{bes Associated Growers 
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AIRMAILS, 25 Different 70e Approwale, 
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"Reading Scientihe Co., ‘Reading, 


og. ‘se. 
Penne. Se 
im 


‘COMPLETE Supply Gntalog_ 105. Fi 
uemical S-A8 Bath, Salt Lake City 


POLISH Plastics with Flame, Cony 
Puctions. 


Beeded. #200: posto ig sbetagts"apecily 


Bore Sod teuswood Bi 
Gali 


CHEMICAL Magis Enleratning Mogi 
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Liberty St. New York Gly 6. 


‘CHEMICALS-Lab. 
106," Mel-Olo. Cher 
‘Avenue, 


3, MONEY MAKING, formula 350 BIGhG 
tuba "W, 36. Sty Los Angeles Cal 
i ave besa a 


sHELLCRAFT weaihel 
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Pace’s Box 219-6 Bradenton, Florida, 

59 FORMULAS, PLANS, ETC. 
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om inurodice and take orders for Ue 
Tas selling movelly toy, Retails for 41,00-~ 
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Wi deth Place. Dept. 1-13, Chisato 32. Th 
NEW Auto Accessory. $8.50 seller. Bis 
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"BECOME a Doctor of Paycholowy, 
Mewphyaic, each secret of contentment. 
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ke; copyright, 


RUBBER Stamps, all Kinds. Cataloeue 
soe, Print & Stamp Co. Bor 112. Boston 1 


PIRINTING presses. type. supplies Send 
aime Yor complete” ilustrated printer's 
Supply book. details. ana press samples. 
Kekey. ‘Ine. 4-8. Meriden. Connecticut. 


g PRINTING Presee, Trve, Sapplie. Liste 
PRINTING Presers Tie stp Lists 


a bea e. "Wree. Hovey Shop. Downs 
MAKE Your Own Plastoplate printing 
guts. Simple. easy process, Plastovervice 
Arie 2. Wise’ 
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MULTIGRAPHING. ETC. 
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$250) Reliable Print Shop. 901 B. ‘Jefter= 


SSa. Lowisrilie. Ky. 
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fered Patent Attorney. Woolworth Bulld= 
ing. New York. 

INVENTORS—Patent Laws encourage 
the development of inventions, The Rules 
of Practice of the U.S. Patent omice nd= 
Vises -untess an inventor ty familiar with 
Such mattere--that be employ competent 


jient protection. aid. pro= 
fnvention ieecord’* form at 
‘ones. No obligation. MeMorrow, ‘Berin 
& \Davideon, Rexistered Patent Attorneys, 
Teas Wietor Bide. Wahingion 1.B.C. 
INVENTORS Send today 
patent Information’ outlining preliminary 
fept to be taken toward Patent Protection, 
Jno. Convenient “Evigence of Invention 
form, Vietor J. Evans & Co. 241-P Merlin 
Building. Washington 6. D.C, 
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cedure. and 
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SEINVENTOR'S Guide" free on request. 
Prank Lecermann, Registered Patent At 
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tions when. we market them. Pree Booklet 
Without obligation Universal “Marketing 
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E'g: Moulton, P.O. Box 34 Restaret: 


PATENTS FOR SALE 
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‘tha rice. list, 
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‘BRABS, ‘Aluminum and Bronae castings 
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ANVENTIONS old. Prior Patents May 
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Search Made Cost 80-00 

tons, Protectiod Porras 

‘Charles Morton 


“INVENTIONS Wanted “Palented oF | 
Pending. inventors Bxchange (D). Hart= | 
ford 1 ont. | 
35 INVENTIONS WANTED 

“TRVENTORS: Hundreds of manufactur- 
‘ers have requested our nasistance in locat 
{iy Mmabketabie ‘new  preducta, complete | 

information, free. Institute af America 
Envontars. Dept. 300. 1030 eye St. N-W., 


|| BUILD Model Ships, Ralirosds, Catslon 
He ea BE Wee Ten Biet her 
HIP Model and yacht supplies, com- 


Wiis, So's, Tub St, tow Fork Gta, 


MINIJET Engine Kit now $0.95 PP. USA 
‘Asvemibie real pulse-jet at howe. Send MO 
today. No inijet” Motors Sales 
Company. Pasadena. Calif, 
FREE) “Bie Train, Folder. packea with 
et Lionel ears. sets and Paccessorien 
Msauon Hardware Co. fabs “East ira, 


‘Send 10e for sample. interdat 


Go. S1-BA No. Halsted. Chicago 22, Ii 


‘uher dines. 
Earge Lifustrated. Catatog. Write Wo-Met 
‘Shop. Ashburn. Georgia. 

DO-It-With-Leather, Profitable hobby, 
‘Send card Yor free booklet. artcraft Leatnes 


AMERICA'S et ne of unity 
hanierait kita Leeathereratt. “Jewels 
shelleratt, 


“SPECIAL Offer: 80 full size toy, novel 

gud lawn ornament patterns only #1 

Lynas. ‘Mas aioli 
FREE Information, Concerning Hobby. 

gqaft Inatructionat TWelknign Ae 
Knight. Bloomington, Ill, 
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only. McPa‘land Plastic Go., Sarasota. Fla, 


ound atsortivent—pleces apps 
Sqn. each Price1-00; Pease add ioe for 
Resin Cea eters 30? “Uasveraty 
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‘liver soisered. Complete 
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Cast bronze. 
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“MANUFACTURING & Promotional ar 
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turers TU help. yeu, sell pour’ invention, 
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Socal como cecas aot elie, 
world's most’ fascinating hobby. uitd 
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bined HO’ and Sauge. catalovue., 
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“CASH or, Royalty Paid for acceptable 
inventions "by" manufacturers, Write 
Sohn D. & Son. Box 3213 
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PATENTED, unpatented inventions 
wanted. We have tremendous liste of man 
Psctters ‘who "may, pay cash “royalties. 
escriptive ‘booulet. tee", Natignal 

on Berege, 140 Mitchell Street ‘Oak- 
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INVENTORS: Test the commercial valve 
of your patented or unpatented. inven= 
ont, quickly ond inexpensively. Write for 

formation. Instilute of American To~ 
Yentors, Dept. 0-B. 1926 Bye St. Ne We 
Washington 6. D. G- 


“SHIP Models of lasting Beauty” 
Ber, alg, cosetruction sete "azecmbed 

el. Polder Pree. ‘Traae Wind Models. 
PLO. Bor IM1-A. Lakewood. N. J 


samples Dime. 


‘Supplied, 9903, Washington 
iia Ange 2 
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BRASS Gears and model supplies for 
the inventors. Send loc for catalog. 
Model ‘Works. Tinley Park. fl 


ard. 1206 N. 1th. Philadelphia 22 


PLANS for toys, home and lawn furai= 

Herma. ilustrated. folders 

‘Summercraft Studio, 42 
‘Vernon, Newton $8. Mans. 


ooktet: drawings, instructions on how to 
1G. Lightfoot, civil Bog! 


‘Complete 
Bum Marine Hardware Co.. Auburn. N. Y. 

‘CAR-BED Make it yourself. Inexpensive. 
will Mt any 2 oF 4 door sedan. Send §2.00 
for detalied plans, simple and easy to fol~ 
low, Martin's. Box 207. Upper Darby. Pa, 
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‘TOBACCO & FIFES 


PIPE Carving Kits $1.00, Seconds $5.00 
pipes Se. Literature Pree, Carvapipe. 
Jalsa Dixie, Hamilton, Ohio, 


BUILD concrete block machine. 2 blocks 
per minute, Build ‘concrete mixer. Easy. 
Tnexpenaive huuetented_ad 

det Service, 

HOME Bars, 25 designs. Built-in, port- 
fable, cellarettes. $1.00. Homecraft Plans, 
Fae Maton, ‘Dept. 8-108 nas cnt 8. 

0 

“GIVE some boy, oF girl real Christ 
‘mag, with toys they'l love, Complete plans 
for making m mechanical horse, rides like 

‘and a beautiful rocking type 


‘Madison, Chicago. 
‘GOLD $36.00 Ounce—Mail old gold teeth. 
diamonds, Jewelry, watches—receive cash 
y return mail. Satisfaction guaranteed, 
Free information. Dr. Welsbera’s Gold 
Refining Company, 1500-B Hennepin, Min- 
— — 
NEW Guaranteed waiches only $805. 
‘Detailed literature free. Sehatfer Company, 
I, 


"WATCHES, jaities, enclose 
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we MISCELLANEOUS 


‘Kaifemaster, 1441 Prospect Place, Brook= 
ya ¥. 

‘CHRISTMAS Gift Genuine Calf Leather 
Zipper Key Cases, $150, Favorite Lock: 
‘smith, a3¢ East 140th Bt. N. ¥. C 

‘ART Photos! Sample S00, 3 00. 
Post Office Bok 2011. Phoenix, “Arizona. 

LOVELY Pin-Up Girls, Real, Actual 
Photographs. 10 tor $1.00, sixty different 
$8.000"A Waking. 417 Hl London, Cane 


(ePOOT Sulferers—Get quick relief with 

Kindschi Poot Balancers. Thousands of 

satisfied customers.” Pree Literature. tellt 

How, “Kindseh! Foot Appliances, OL, 321 
YOUR Good 

Protect. fei 


(NEW, aulomatie dre alarm, No wiring: 


to batterien. Satiafaction guaranced, $0 
d.'Roblore- Sales, Mansheld, a0 

STEAM Eosineer’s Examination Quer: 
Hous, Atuwere $100" John Bavinkot® 
Cedar Ave.. Trail, B.'C., Canada. ae 
“BEESWAX. one, pound pure bacwat 
complete md $1.00" Nort 
sumletey ponte an Share 


INCOME Tax bookkeeping for average 
farm simplified. Originated. from" actual 
farm problems, 4280, ‘The Parm Bank Co, 
Golby? eae 


She, “Stanford.” @aa0:N 16th, 
Pinladelphin 4. ios 


‘WHAT Shall We Believel For free cony 
ef'Th page digest of “The True Christan 
vedenborg. send 


money 
ments, Send coin $1.25 f 


Complete catalog 
‘ammunition. rifles, 
‘Our 


95 fer pacorement 
price list. ra 
sd 


‘ART, Studies 
From ‘The Heart Of Hollywood, Send $1. 


Of, The Pretest Models 
Por Sample Poses x7. State 
Ona PO. 


‘Ane, Wi 
Box 348, North Molly 


ip th 
ed, Only $1.00, ‘Money 
Back guarantee, Powler, Box 1204, Boston 
State 


f 
f 


SAVE money. save clothes. Direct from 
investor nd manufacturer to you. gener~ 
‘ous size bottle of liquid Rustess. Use on 
Potten. silk. rayon materials. Removes sly 
fron rust stains, Price $1.00 cash. money 
order, or personal check” to H. Landis. 
$941 ‘Thomas Se.. Sun Village. Chester. Pa 

"BE a food conversationalist! Practical 
easy course teaches You Bow, $1.00 com- 
Dlete, Nankers Institute. Box 1292. Colo- 
Fade Springs. Colorado. 

AGTUAL photos South Pacihe 
native iris 1881.00, 8084.00, Novelty 
Bales. Wollpit. Avenue. Norwalk. Conn, 


59A_FOW SALE—MISCELLANEOUS: 


"SALE—First Quallty spar varnish. Orig- 
inal cost $6.50, Now postpald. $4.10 ber 
H&P Products, 


ful personalized pin 
for Ohintmas. silver. plated. $100. 34K. 
Gold plated 81.50. Furst name engraved 

121 Pear! St. Sandusky. Ohio, 


TURKO-SUPERCHARGERS built for 
‘Thunderbolts and other war planes—now 
‘ata fraction of the original cost, Fascinat~ 
Ing fun for mechanics. who like to experi 
iment, Practical too--adaptable to pressure 
Blower jobs. 2 sizes —s25. 835. Write Silver 
Steel C0,, Racine. Wisconsin 


Ia8_WANTED MISCELLANEOUS 


tainers, Write Mercury Te 
ood. uss 

‘ANYTHING bought—vold—traded. Free 
ust) buyers” Bullet. "P.O. ox 415. 
Evanaville tne 


MATRIMONIAL Sweetheart Magazine, 
00.6 mos, $1.00, Yr. 6200, Barwood. 
E dnd, Astoria. N.Y. 
BEAUTIFUL Glamour Girl Phoiseraphs, 
40, $1.00. List included, Wineholt. Wood- 
Dine'23. Penns. 


45 DRAFTING INSTRUMENTS 


‘SAVE on drafting materials, Pree cata- 
log. Draftsmen’s “Supply Co.- 32" North 
Weiss, Chicago & 


129 TATTOOING SUPPLIES 


‘UNOSUAL. Amusing Novelties. samples 
toe. Modern Products, Bax 2. New York 2 

INFORMATION for single people by 
Human Relations Consultant University 
a Tong. Box 375. Los 


TATTOOING Outfits, Supplies. Tlustrat- 
ed List Pree. Zels, 738 Lesley, 


Rockford, 


NTIFIC SUPPLIES 
LABORATORY Supplies, Chem 


TOP Secret of Healthy. Wi 
rmmanuel Science. Coluimbla City. 


Company, Established 1908, 2204 W. North 
‘Ave. Chicago 47-1 


2A CANDY MAKING 


TRUTH About Mind Power! 20 Years 
research. Startling. concise. authentic. 
‘Amazing results! Complete $1.00. Swunders. 
455 North Peninsula. Daytona Beach. Pla. 


Low? Get the Bestyet Success Course! In- 
cludes tested principles. Samp 
Satisfaction guaranteed. Det 
yet. Discrinutors Room $07.” 543. Fifth 
‘Avenue N.¥.11 N.Y. 

“XIPTY Shirt Holder helps hold shirt 
down pants up. Simply wonderful, Send 
faime. Nifty Sales. Box #12. Oakland. Cait 


AMAZINGLY effective Swiss Wonder 
Salve for Cuts. Balls. Carbuncies. Intec 
tions. Draws out poisons as it heals. Price 
28c. five for 91.00. Wolff Laboratories. Box 
3865. Cleveland 16, Ohio. 


shows 
ne f 
Winds, 727 30th Street. Rock Island. 1. 

~ COLD Floors? Weal foot comfort wath the 
for spot heater 1102 ste $1 98, Iver Elec- 


pCHRISTS Duth: Geneaiony 25 ballin 


~ CONFIDENTIAL New York Mall-Address, 
Receiving. forwarding. Write: Arlington, 
IR West «2nd. New York 18 
MEXICAN Law. General Practice Attar 
ney. 1203 Arizona Street. £1 Paso. Texas, 


~MEN—Women—Start Candy kitchen in 
your own home. Big prot. Folder Pree. 
‘Thompson Co.. Dept. PS. Baldwin. Mich. 
‘MEN-Women—"Most Everybody Likes 
candy.” Learn to--manufncture Profes- 


onaliy at ‘home. ‘our atth year.) Rags- 
isle Candies. East Ora 


TEx 
ful Lathe Turotng’ Wood" Large plese. $1 
Prepaid. Sample, Dime. information’ on 
Southern Woods. Stamp.” Stareratt 2, 
Edinburg. Texas 


wa MAGNETS 


‘ALNICO Magnet—Lifts Ten Pound 
$100. Catalog 3e. Htonald Byrieh, Box 


Box W91, Newark 1. N, 
1M TREASURE FINDERS 


METAL Detectors. The Very Latest Oir- 
cult. Pree ‘Literature, Medgen ‘Metal De 
fectors. 538 North Homewood Avenue, 
Pisbureh &. Penns. 


BUY Vitamins Direct. Amaxing Savings, 
Money Back Guarantee. Our oh. year! 
Postcard, Matosxa Products, White Bear 


‘Stoves. _Purnaces. 
Fireclay Mast 


‘eales, ‘lesions “and 
today for Free important information, You 
‘needi't invert ope cent! Pixacol Company. 
Dept, 5, Box 3683, Cleveland, Ohio. 


‘M-SCOPE Metal Locator fully guaran 
toed and Unsurpassed inefficiency. New 
Yeatherweight models. Time payment plan. 
Free inerature, Plaher Research Labor 
ory. Ine. Palo Alto, Calif 


‘SEEK Buried Treasure. Methods, myster- 
Je. devices explained. Circulars free. Cen- 
tury Press. Box 161-D, Glen Eliya, Il, 


‘WAPPINESS Abend ta 1948 Lonely. 
single people write for descriptive, illus 
trated Booklet." Enclose 10¢ (coin). Holly- 
wood "400", Box ZMBP.S.. Hollywood 28, 
Galt, 


1 ADVICE 


“RUPTURED? Positive comfort, no 


erstraps, no steel, no elastic. Write smith 


‘anywhere. Personal-business as 
Tepresentations. undertaken, 


Inguiries confidential 
110. Brondway. N.Y. 


‘williams Herman. 


INTERESTING Mental Analysis, Mem- 
bership including Literature $50.00, P.O. 
Box a0. Ottawa. Canada 


SURPLUS Army mine detectors. Com- 
plete with batteries: $26.40, Highbridge 
543 ‘Canal st. New York 13.N, ¥. 
TREASURE Hunters! Radically new 
Goldak locators, New featherweight Model 
101 weighs only 11 pounds! Revolutiontes, 
location ‘of Gold. ‘Silver and Minerals, 
‘Money-back guaranteed superior any other. 
Write The Goldak Co.. 1844 W. Glenoaka, 
Glendale 1, Cali. 


2 DETE 
DETECTIVE Training. Phillips Secret 
‘service, 19176. N. Kenneth, Chicago 39,1, 


2 ADVERTISING 


‘DETECTIVES—Work home—Travel, Hex- 


poe ea he ee 
gras Geta [© 
B Dixon Saiontor = ioe ist of 


Ber wonba a ot Westie G86 2. Da 
acts Wonpe” Stents 2008 2 Dare 


sclf-instructional courses at reduced prices, 
Perkins Publications, 300-¢. Brandies 
‘Theatre Building. Omaha. Nebr. 


FALSE Teeth hurt) $100 “dynamic 
roflex"” exercise. strengthens. ends tender 
fgums or money back, Dentex Co.. Dept. 7 
42024 SW. Great Palle. Montaia. 


baldness. Write today for free. confidential 
Euldance on how to restore scalp health 
Eugene Burt, State “and Hohl. Kansas 


HAIR. Falling’ DanGraat? Wie Tri= 
chologist. 139 Lewis Street, Phillipsburg.N-J. 


~ ALCOHOLISM is « Disease amenable to 
ur treatment. If this evil threatens your 
Home, Job or Business, Do Something Now 
Weite for Pree Polder. Established 30 
Years, The Murray Institute. 620 8. Tenth 
Bt. Minneapolis. 


‘ADVERTISING sensation! Reach 2.200 — 
000 familiee—$u8.00 inch. Helpful ratebook 
(Newspapers, Magazines. Mailing Lists). 
advertising aseistancefree. Chicago AG- 
Sertising Agency. 20-PS West Jackson, 
Ghieage 4. 

‘WILL increase your volume of business 
through superior Mall Order Ads for Ni 
Vonal’ Advertising. New "ideas. Free. est 
mate! Gary Ruben advertising 


‘aecncy, 
Peopies Hank Busiding Indianapolis. 1nd 
66 HANDWRITING ANALYSIS 


‘BUY a monument or seli them for us. 
Agents “wanted everywhere. Big) catalog 


Free. “Marble-Granite Factory, Oneco 50, 
Ploriaa. 


" INFORMATION 


[|W PRACTICAL Art Tips 5c W. Clair, 
4e'Lingen_ Avenue. Lansdowne, Beane 


NAME LISTS 


Selma Ave. Youngstowa 4. Ohio. 


130 TAXIDERMY 
‘GEESE, Gg Bey: Textaermy Supp. 
Company. Dept. 


Service, “Tole Kinguhienway. Shreveport, 


MILITARY IN 


(FREE-3 Military Emblems. with Cata- 
Jog 10e. Hobbyeulld, 2x35 West 32. N. 


Ty 


we TO 
CAVES: | *@ WAR SURPLUS... SENSATIONAL VALUE: 
~ at “GADGETEER’S HEAVEN’ = rué'worto's tances? soppy 
‘BC 306-A NEW SIGNAL CORPS PLEXIGLASS DOMES’ “SCOOP” TOR THE FREEZE THAT'S COMING!| 
E gee em, Ch) 


16 MM MOVIE CAMERA 0" 
SE Dp Meverae Lovins - Medes 


> ig "on well” ead 


RANG ees 


fsaKIRCO wnt VICTOR OXYGEN ‘wool, “Mummy 
waLbing GAUGE AND mEGULATOR Pisce duty 30” spper 


ME WELDING 


NEW TARPS 


Mildew 6 


$3.95 » «16 $9.95} 
$7.95 1" 21" $24.50 
COMPASSES 


sh Nimmo 


Loose Leaf 
ER 


U8", in any enath_——_Ale por ft. 
2/16 ia any loth Se per ft. 


MORSENIDE "WORK GLOVES 


Gp eh a a : , ce aoe 


Voice Filters, FL-8-B. Noise 
eliminator. "$1.50 ea. 


% 
THE LARGEST FIRM OF a 5. — 6321 SAN FERNANDO RD. 
PALLEY SUPPLY 11S TYPE IN THE WORLD 


Science in Your Hand 


Gome people, I notice, are afraid of the 
word “science.” They seem to think it's 
too hard to understand; or it reminds them 
of the schooling they didn’t like or didn’t 
have, 

This is as silly as not using a knife and 
fork because you don’t know metallurgy 
It's shut-eyed thinking because we live in 
the very midst of science. Every time you 
pick up a tool, you hold science in your hand 

Take the ordinary, open-end wrench pit 
tured above. Used one many a time, haven't 
you? Probably the very first time you pulled 
down on a tough nut you found that the 
further out you hooked your hand, the less 
beef it took. Maybe you even figured out by 
trial that doubling the distance halved the 
effort. But did you have to get down a book 
and study up on, “lever, principles of,” be- 
fore reaching for the wrench? Certainly ni 

There's really no need to fear science, or 
the mere names and fancy words which 


package ideas in science. I can assure you 
there are plenty of scientists who wouldn't 
understand words many a mechanic uses 
without thinking. Words like collet, or 
rabbet, or hob, or mandrel. 

In fact, you don't even have to under- 
stand science to be scientific. The most 
brilliant scientists work with many things 
they don’t understand, especially in the 
almost unknown new world inside the atom. 
But they are scientific in their ignorance. 
They stand on what they know to reach for 
what they don’t know. 

So don’t be afraid to touch the unfamiliar. 
The best tool in any good workman’s kit 
is a brave mind that can look its own 
ignorance in the eye. And say, “So what?” 


Ring Gitizces 
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PRINCE ALBERT 


SMOKING TOBACCO 


Look at this colorful, Christmas-wrapped pound 
tin of crimp cut Prince Albert Smoking Tobacco. 
It's all ready to say “Merry Christmas” to Dad, to 

—to any man who enjoys choice tobacco— 
in his pipe—or in roll-your-own cigarettes. P.A. is 
rich tasting, mild, and easy on the tongue. Yes, 
you're sure to please with P.A.! 


| THAN ANY OTHER TOBACCO 


mINCE! ne 
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Monthly 


Tomorrow’s Power Plant ?... 1; 


model of an atomic power plant 1s a blueprint of how we may put atomic 
energy to work. At left is the atomic pile where matter is changed into energy 
by splitting uranium or other fissionable material. Dr. Kenneth H_ Kingdon, 
head of GE's atomic-power laboratory, is holdit rod of the “fuel” material. 
Striped rods below represent control rods, which act as throttles to regulate 
chain reaction. Fluid pumped through the pile would carry its heat to the heat 
exchanger at the right, where water—without being made dangerously radio- 
active—would be turned to steam, driving turbines and converting atomic 
heat into mechanical or electrical power. 
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Piccard’s 
Submarine & 
Balloon 


Professor Pic 


of Brussels University, 4 


in the Gulf of Guinea, off the Ivory 

BM SSELS, Belgium—(S; a joast of Africa. 
Science Monthly plying the | The existing ¢ a record was set in 
ing principle of a balloon to a div 1934 by Dr. William Beebe, of the New 


ber, Prof. Auguste Piccard, pioneer explorer York Zoological Society, off Nonesuch Is 


of the stratosphere, has found a way to land, Bermuda. His spherical steel divi 
descend to greater depths of the ocean than mber, or bath 

man has ever reached before. He has em- depth of 3,028 feet by 

bodied his idea in a submarine craft of Professor Piccard’s subsea craft, in con 


aordinary des ate n trast, will not be ended from its mother 


than two miles beneath the waves. As this craft. Instead, it will navigate under its own 
is written, he and his Belgian assistant, Prof. power, driven by two propellers with elec- 
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and observer, is shown at left att loon.” At right is view of 


sscent—resulting from the crushing weight 


ssor intenc $ Two windows of tran: 
to a depth of two and a s nt plastic, me g + in out 
more than four times as far a : diame 
went, to-make scientific observa t six ick wa 
unexplored region of eternal ‘ ! points 
alls of 

pondingly thick 
Combining the Greek words for depth and er ater the water 
ship, Profe s cra 1 mt ws, the more tight 
bathyscaphe ip of the y d against their conical seats 
jectrical cables enter 


Armor Withstands Pressure 


phere € vutsidl cones of plastic, similarly 


1 safely w t Jous e globe can con 
sure of mor pou trol its at will, Professor 
square inch—about a ton y mile Piccard suspends it from a “balloon”—a 
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* Professor Piccard (holding section from bathy- 
scaphe model) and Dr. Cosyns examine results 
of test to tell how much pressure the cabin of 
their undersea craft can safely withstand. 


buoyancy float consisting of seven aluminum 
cylinders within an encircling shell of thin 
metal. Just as the gas bag of a balloon con- 
tains a gas lighter than air, so these aluminum 


Wonree. 
Puancwaren 


Pruncrre of balloon is used by bathys 
It valves off fluid lighter than surrounding 
medium to descend, drops ballast to rise. 


cylinders will hold a fluid lighter than water. 
For this purpose Professor Piccard has cho- 
sen aviation gasoline, which weighs 43% 
pounds to the cubic foot—just 20 pounds less 
than a cubic foot of sea water. Thus the to- 
tal capacity of the cylinders, 1,000 cubic feet 
of gasoline, gives a lifting force of 20,000 
pounds, or 10 tons. This will be consider- 
ably more than sufficient to counterbalance 
the weight of the steel sphere—its 10-ton 
weight out of water becomes 5% tons when 
submerged—and its equipment. 

The buoyancy tanks are filled with gaso- 
line in preference to air because the extreme 
pressure to be encountered would compress 
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By placing radium within the cabin and at- 
tuching photographic films in envelopes to the 
outside as shown, raphs were obtained 
to be sure steel contained no flaws. 


radio; 
that the 


air beyond all usefulness for displacing 
water, Even the gasoline, relatively incom- 
pressible, will be squeezed to a slightly 
smaller volume. Hence, openings at the 
bottoms of the cylinders will admit sea water 
freely, equalizing pressure inside and out 
and obviating any need for heavy armored 
walls such as the cabin requires. 


Upside-Down Ballooning 


In order to descend, the undersea explor- 
ers will “valve off” gasoline, exactly as bal- 
loonists descend by valving off gas. To 
complete its parallel to a balloon in principle, 
the bathyscaphe will drop ballast in order 
to rise again. This ballast con: of heavy 
concrete blocks fitted with iron faces, so 
that they may be suspended from the float 
by electromagnets. As long as current flows 
through these magnets from a 2,600-pound 
storage battery built into the float, the 
blocks remain in place. By pressing buttons 
within the spherical cabin, the occupants 
may drop any or all of the blocks. For more 
delicate adjustments of buoyancy, iron shot 
may be dropped by other electromagnets. 
A total of 2% tons of ballast may be released 
and, in an emergency, the storage battery 
itself may be jettisoned. 

Equipment of the submarine gondola will 
provide every scientific facility for the ad- 
venturers’ purpose of observing marine life 
at extreme ocean depths and exploring the 


Buoyancy tanks, shown being readied for in- 
stallation, will hold 1,000 cubic feet of aviation 
gasoline and give a total lifting force of 10 tons 
to counterbalance weight of bathyscaphe, Bot- 


bed of the sea. Trained through a window, a 
motion-picture camera will photograph 
strange denizens of the deep illuminated by 
3,000-candlepower undersea lamps. The 
films are expected to record a myriad of fish 
and other creatures new to science, which 
have eluded nets lowered from the surface 
in earlier attempts to bring them up for 
study. Because the explorers will be far too 
‘busy to jot down notes on their scientific 
observations, their rapid-fire comments on 
what they see will be picked up by the 
microphone of an automatic voice recorder, 


Exectnomacners enable ballast to be re- 
eased by remote control from the cabin by 
pressing buttons cutting current to their coils. 


to be played back and transcribed after they 
return to the surface. By remote control, 
they will operate equipment on the outside 
of the bathyscaphe that will trap specimens 
of deep-sea life, bring up bottlefuls of water, 
and collect samples of the ocean bed. 


toms of tanks will be open to sea, equalizing 
This plan permits them 
ht alumigum, without 
construction, 


A 4,000-ton ocean-going tug, the Scaldis, 
has been fitted out to serve as their floating 
base of operations. While the bathyscaphe 
rests on the deck, the two men will squeeze 
into the cabin through a circular entrance 
port, containing one of the windows, which 
will then be sealed into place. A crane will 
lower the apparatus into the water, the 
gasoline will be pumped into the buoyancy 
tanks, and the bathyscaphe will start its 
plunge. 


Color of Sea Changes 


Through the observers’ portholes, as they 
descend, the color of the sea will change 
from bright green to blue-green, darker blue, 
and then to deepening gray as daylight 
fades out. As they approach the 2,000-foot 
level they will enter a wonderland that only 
the occupants of Beebe’s bathysphere have 
penetrated before—a realm of absolute 
blackness such as surface dwellers can 
scarcely imagine, darker than the darkest 
night and punctuated only by the flashing 
blue and yellow lights of the weird, lumi- 
nous creatures that inhabit this nether 
world. The walls of their steel sphere will 
become icy cold to their touch. At the 
depth they will reach, the sea’s temperature 
hovers only a few degrees above the freezing 
point, summer and winter alike. As pressure 
gauges show the craft is approaching the 
sea bed, its distance above bottom will be 
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gauged by lowering a weighted cable from 
a motor-driven drum, By careful control 
of ballast and buoyancy, Professor Piccard 
expects to be able to keep the bathyscaphe 
within a few feet of the ocean floor as it 
drifts along, or turns on its battery-powered 
propellers for faster progress. For a better 
look at objects of interest illuminated by the 
powerful lamps, varying the relative speed 
of the propellers will rotate the cabin to 
face in any direction. Underwater naviga- 
tion will be aided by a compass mounted on 
the outside of the cabin, with a connection 
to an indicator on the inside that will dupli- 
cate its reading. 


Program for Record Dive 

Plans call for an undersea journey lasting 
from eight to 10 hours, for which oxygen 
tanks in the cabin provide an ample supply, 
and an adequate reserve for good measure. 
Air-conditioning apparatus will keep the air 
in the sealed cabin purified by means of 
chemicals, removing exhaled carbon dioxide 
with soda lime and absorbing excess hu- 
midity with silica gel. 

Just as a barograph serves to confirm an 
airplane or balloon altitude record, so a 
recording water-pressure gauge, whi 
similarly traces a record upon a revolving 
drum bearing a paper chart, will testify to the 
greatest depth reached by the bathyscaphe. 

As the subsea craft ascends once more 
and approaches the surface, possibly several 
miles from its starting point, it will reveal 
its whereabouts to the surface ship by means 
of an undersea signaling transmitter loaned 


=n 


Deprx gauges for plunge include dial type 
for pilot, and recording model that wall 
verify level reached if new record is set. 


for the purpose by the British Admiralty, a 
device of a type used during the last war for 
signaling between submarines with sound 
waves. Thus the Scaldis will be able to reach 
the bathyscaphe promptly after it surfaces, 
haul it aboard, and release the men sealed 
within it. In case of any slip-up, the bathy- 
scaphe is also equipped to signal its surface 
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location by radio and by flares and rockets, 
and is brightly painted so that, if necessary, 
search planes should find it easily. 

So far as human foresight can provide, 
every imaginable contingency has been 
anticipated. Models of the cabin, built to 
one-tenth scale and tested to destruction in 
a high-pressure hydraulic chamber, indicate 
the gondola will withstand two to three 
times the pressure it will encounter—a gen- 
erous margin of safety. To insure against 
defects in its steel shell, a capsule of radium 
was placed within the ball and its entire 


ca exploration by Beebe indicates 
that Piccard will find a world of darkness 
inhabited by strange luminous creatures, 


exterior was covered with envelopes con- 
taining sheets of photographic film. The 
resulting radiographs revealed the metal to 
be flawless, save for one inconsequential 
“bubble” that was drilled out and filled with 
solid metal, just to be on the safe side, As a 
final precaution, the first descent with men 
aboard will be preceded by a full-dress test 
dive with the craft empty. Sent down to a 
depth of 3% miles, half again as deep as it 
is intended to carry passengers, it will be 
preset to release ballast automatically at this 
level and bob up again. If it survives the 
titanic crushing force at this depth, a total 
of more than 72,000 tons upon its spherical 
shell, it should serve its purpose successfully. 
Despite every possible precaution, however, 
the adventurers are well aware that their 
first descent will be a gamble with death. 
They are prepared to accept all of the 
hazar END 


Army Tries an Expendable Spoon 


For use with combat rations, the Army 
has developed a plastic spoon that can be 
thrown away after one meal. Made of 
polystyrene, it is the Quartermaster Corps’ 
answer to World War II complaints about 
metal spoons, which were hard to clean, 
sometimes rusty, and gave away military 
positions by rattling or reflecting sunlight. 


DESCENT INTO THE UNKNOWN 


80° F. 
SURFACE 


BATHYSCAPHE STARTS DESCENT 
BY VALVING OFF GASOLINE 


DEPTH RECORD 


REGION OF 
ABSOLUTE 
DARKNESS SOUND-WAVE SIGNALS GUIDE 


MOTHER SHIP TO RENDEZVOUS 


OBSERVERS FILM 
MARINE LIFE 


PILOT DROPS 
BALLAST FOR ASCENT 
. 


2 MILES 


BATHYSCAPHE EXPLORES 
OCEAN FLOOR 


35°F. 
2% MILES 


FLOOR OF OCEAN 


explor ate the bathyscaphe 

t to. 10 hours Jept 1 encounter, as revealed by 
head will « in his’ captive bath; 
fateltte z 2 soundings. 
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Silent Kick 
Starts 1948 
Motorcycle 


NGINEERING refinements are featured 
in the 1948 motorcycles announced by 
Indian and Harley-Davidson. Starter noise, 
for instance, has been cut down in the In- 
dian by means of a silent kick starter, in 
which the usual ratchet is replaced by a free- 
wheeling ball-lock device. Normally resting 
in holes in one plate, five metal balls engage 
in sockets on the gear face when the starter 
is used. A click—and your motor's running. 
The Harley has new tricks, too—aluminum 
heads, a feature that reduces engine weight 
eight pounds, and hydraulic valve lifters of 
the push-rod type for 61-cu.-in, and 74-cu.- 
in, overhead valve engines. Previously used 
only in airplanes and high-priced cars, these 
lifters are self-compensating for expansion, 
contraction, and wear of the valve train. The 
rocker arms operate in an oil mist that helps 
cool the aluminum heads. Top frame mem- 
bers are higher to allow for the rocker covers. 
Other new Indian features are a lock to 
keep the kick-stand leg from folding up if the 
cycle is pushed, and a five-gear oil pump 
that replaces the plunger type. The speed- 
ometer is operated from the front wheel. 


3 


"hay 5 — 


Starters in the 1948 Indians are operated by 
this two-part ball-lock device. In use, the five 
metal balls engage in the recesses seen on the 
gear face. At top is the 1948 Clubman. 


| ry . | 


Felt-lined covers reduce rocker-arm noise on Harley OHV models. This is the 74 OHV twin, 
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Flying Wing Weds Jets 


Tue flying wing and the jet engine have 
been married to produce the mightiest 
bomber of them all—the Northrop YB-49— 
shown here taking off with a roar of smoke 
on its first test flight. 
Its eight, giant 


J-35 turbojets develop 


SZ 
This Road Talks Back 


you cut over that sacred white line on a 
New Jersey highway, don’t be surprised if 
the road tells you off. The “voice” is a cor- 
rugated strip of white cement, 24 inches 
wide, that hums loudly when tires roll over 
its hills and valleys (at left, above). Two of 
these strips, placed on either side of the cen- 
ter lane in a three-lane highway (at right), 
warn the motorist that he is entering a dan- 
ger zone, The device is installed on a section 
of Route 6 near Paterson, N. J. 
The talking strips not only warn the 
careless, but are especially helpful at night 
or in fog when the line is obscured. De- 


ante 

SST a, 
32,000 hp., almost three times the power 
of its propeller-driven counterpart, the B-35, 
Flying Wing. Bomb bays, cargo space, crew 
quarters for 13 men—including bunks for 
six off-duty members—are all in the seven- 
foot-thick wings. Designed for the Air Force 
as a very heavy bomber, the tailless plane 
can be adapted to cargo or transport use. 


signed by Harold W. Giffin, an engineer for 
the N.J. Highway Commission, the strips 

iginally were planned to reflect headlights. 
Now engineers are wondering if they can’t 
work out a design so that the road shouts 
“Get over! cet over! GET OVER!” 
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Locomotive Laundry 
Serubs Four an Hour 


Getting a shower-plus-scrub at two miles an hour, this dirty engine will soon be shining. 
CRUBBING the grime of travel off a now gives engines a top-to-toe bath and 
giant electric locomotive by hand takes puts them back on the road in 15 minutes. 
three hours. But a monster mechanical Three hundred feet long, the laundry is 
washing machine in the Pennsylvania Rail- semiautomatic, needs a crew of only four 
road’s yards at Long Island City, N.Y., men. Here, in pictures, is how it works. 


2. Curved platforms swing across track behind 


and ahead of engine so that two men can climb 
up to scrub its ends—the only manual part of 
the process. Here rear end is being groomed. 
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3. Front end gets the same treatment while 
the first set of rotary brushes, three on a side, 
in foreground to begin the real scrubbing. 

hes this point under its own power. 


5, Whirling brushes, pneumatically controlled, 
snuggle their long straw bristles against the 
engine to follow its contours. Here engine's 
door moves past a tall side brush, 


7, Rotary washers spin like pinwheels to blast 
steam and hot water against running gear as 


engine passes laundry’s midpoint. Treadle on 
track turns washers and showers off and on. 


4, After end platforms are swung clear, the 
ig starts pushing along its narrow-gauge tracks 
tween the rails. As locomotive reaches brushes 
it is showered with oxalic-acid solution, 


On top, two brushes to a side share vertical 
and horizontal surfaces, There are two complete 
brush installations; first set cleans, second set 
polishes while engine is rinsed, 


8. Passing second set of brushes, engine is 
rinsed, then coasts away to pick up power line. 
The pig—“cleanest pig_in the world,” its op- 
erators say—goes back for another engine, 
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First Flight 


Workmen dwarfed by huge center section of — wing span is 320 feet; length, 219 feet. Plane 
$25,000,000 plane give idea of vast size. Its hit 100 mp.h. during first test 
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What's New in Aviation 


Built for Speed. Sharply swept back 


nx tail surfaces make Boeing 


That's No Jet. They may look like ex- 
haust trails, but the twin streams flowing 
from the wings of this Schweizer all-metal 
glider are only water Carried in wing tanks 
as ballast to increase wing loading and there- 
by boost cruising speed, the water is jetti- 
soned through dump valves whenever flight 
conditions require maximum lift. 
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the wing tips provide a novel underslung 
mounting for the General Electric jet en- 
gines, keeping the leading edge of the wings 
virtually unbroken. Like the Martin XB-48, 


Putting Cargo in the Cabin. To 
utilize available cabin space, Pan American 
devised this removable cargo compartment 
for its Latin American Clippers. Two for- 
ward rows of seats are taken out to make 
room for the stanchions and webbing, which 
are concealed from the passengers by a cur- 
tain when cargo is stowed. 


another six-jet bomber designed for the Air 
Force, the XB-47 has tandem landing gear— 
main wheels that retract into the fuselage 
and small outrigger wheels that permit a 


Making Astrodomes Safe. This 
Northrop engineer is assuring safety for 
navigators “shooting the stars” through the 


astrodomes of flying-wing bombers. When 
the surveyor’s transit is aligned with a light 
inside the clear plastic bubble, tiny deflec- 
tions indicate any imperfections that might 
give way under pressure. 


thinner, high-speed wing. About the size of 
a B-29, the XB-47 is 108 feet long and has a 
wing span of 116 feet. Besides its six jets, 
it has 18 built-in Jato units. 


Automatic Feathering. That little 
black fitting on the aircraft engine shown 
above holds the key to a new automatic 
feathering device developed for Consolidated 
Vultee. Inside it are a torque meter and 
pressure switch; 1% seconds after the engine 
fails, they close a circuit that twists the 
blades and stills the propeller. 


pecemser 1947 95 


—- What’s New in Aviation 


ntinuing 


Wider View for Spotters. The 
long, two-man greenhouse of Britain's new 
twin-boom, pusher-type Heston provides an 
excellent view for artillery observers. 


Shetland Puts to Sea. New civilian 
model of one of England's largest flying 
boats, the Short-Saro Shetland is shown dur- 
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tered after the earlier Aerovan, the four- 
engine freighter can be quickly converted 
into a 20-seat passenger plane. 


Streak Speeds Up. With 
engine, a new version of the 
billed as the “fastest personal plan 
ing speed is given as 192 m.ph 


ing launching. The big-hulled air liner is 
110 feet long, has a wing span of 150 feet, 
and cruises at 184 miles an hour. 


oD “of 


2461 « 


Colonel Gillespie points to push button that started Robert E. Li tomatic flight. 


We Flew the Atlantic 


es M. 


By Col. J. Gillespie. Chic), Al We n, U.S. A 

QE sy last September our four-engine runway d by. The wheels touchec 
transport plane squatted on an The throttles cut back to idling speed. Only 

in the wilderness of Newfoundland. The then did the human pilot, sitting in the 


pilot pushed a button in his coc 
then sat back and put his 

The airplane te 
ing gear retracted it 


a move. With his feet he 
the landing run, With 
he plane in the middle 
we rolled to a stop. 


presently crept bac le the first wholly automatic 


though no hand touched flight in the history of aviation, 
The crew of the pl 


utomatically, flown auto 
matically, and landed automatically 

What makes push-button flight 
What opens and closes the throtth 
and lowers the landi ar, and points the 


Flight 


headed « 
erringly 2 1 or 
Hours later, this C-54 
E, Lee—automatically bar 
circling. We were in 
airport to which the y robot sound 
Presently we were in a glide the layman 
for the airport. The downw ind end of the Itisut, at all. What makes our C-54 work 


stinat 


ntastic, ever 
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Entry on electronic brain 
fixed 12 planned sequences 
for entire, Hight in adv 
in first, idling power is pro- 
vided for engines. Pilot takes 
runway heading manually, 
then presses button advance 
ing Master Sequence Selec- 
tor to Position 


the field. 
radio alti 


MASTER SELECTOR BUTTON 


is fundamentally as simple as the thermo- 
stat in your living room. The thermostat 
nses” that the house is too cool. The 
furnace is actuated by an electrical com- 
mand. The same thing happens in the 
U. S. Air Force’s C-54; sensor devices indi- 
cate that something is to be done, and an 
actuating device—an “actuator”—does it. 

There was nothing sensational in the way 
of equipment in the plane. Most of the 
elements of fully automatic flight had been 
used in aircraft and other vehicles for years. 
What was new in our plane was that we 
had taken these elements, put them all 
together, and added a series of sensing units 
developed by the personnel of the All 
Weather Flying Division. It was the com- 
bination, plus these sensing units built on 
the chassis of instruments and devices al- 
ready in use in aircraft, that made auto- 
matic flight possible. 
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No-hands take-off follows 
as throttles are advanced au- 
nce. tomatically to take-off power. 
Runway heading is main- 
tained as the pl 

Fifty feet up, the 
neter, 

now in charge, advances Se- 
lector to Position 3, 


RADIO-ALTIMETER SENSOR 


Plane keeps climbing 
straight ahead as take-off 
power is maintained, Auto- 
lot sets elevators for 1,000- 
feet-per-minute climb,” and 
landing gear retracts, At 
1,000 feet, radio altimeter 
advances the Sequence Se- 
lector to Position 4, 


lifts off 


the sensor 


RADIO-ALTIMETER SENSOR 


When we started our trip to England by 
way of Stephenville, Newfoundland, our 
push-button airplane already had proved 
itself in trial runs here at home. But we 
knew that flying the Atlantic might be 
something else again. 

There was some tenseness when we neared 
our first homing radio station in mid-Atlantic. 
This was a U.S. Coast Guard weather ship 
‘on permanent station. About 70 miles from 
it, according to our air log, we asked the 
radio operator to hold his key down for 
30 minutes so the plane could bird-dog its 
course. 

Would everything work? 

It was shortly after midnight, Newfound- 
land time, as all hands, save for the pilot 
and copilot who were up in the cockpit, 
gathered around the master control panel 
just behind the main cabin bulkhead. Above 
us the stars were shining. Below us some- 


Reaching for the sky, the 


The navigator relaxes as 


Like a homing pigeon, the 


lane Keeps climbing 1,000 throttles close to cruise pow- | plane now “homes” on’ first 
feet per minute as flaps are er and plane takes prese- preselected radio station, 
retracted. Compass heading lected heading. API. (air Barometric altimeter controls 


is unchanged. When the pre- 
determined  altitude-3,000 
to 8,000 feet—is reached, the 
radio altimeter advances the 
Selector to Position 5. 


position 


ated miles 


RADIO-ALTIMETER SENSOR 


where, rolling in the waves, was a tiny 
sel. We couldn't see it. We were too 
high and our plane swam in darkness. 

We couldn't even have the satisfaction 
of a cigarette, Huge cylinders containing 
supplementary fuel were at our elbows. 

On the radio signals from that unseen 
vessel depended our automatic “fix” in un- 
charted space. From that point we would 
proceed to our second air-log sequence 
Eyes were trained on a compass needle 

Then everything happened at once. An 
amber light flashed on the control panel 
The sequence was advancing. The compass 
needle crept around. The plane banked 
gently, assuming a new course. Nobody 
said anything. We just exchanged glances. 
The smile that was passed around contained, 
perhaps, as much relief as gratification 

But men’s faith must be renewed periodi- 
cally. Again, over the patchwork quilt of 


indicator) 
anting backward from esti- 
f first leg. At 
zero, near target, Air Log 
No.1 selects Position 6. 


API SENSOR 


‘AIR LOG NO. 


altitude, As plane passes 
over radio station it is hom- 
ing on, the radio compass 
advances the Sequence Se- 
lector to Position 7. 


begins 


RADIO-COMPASS SENSOR 


fields that was England, we gathered 
around the master control panel. Our con- 
cern was justified. The Royal Air Force 
had installed the USAF Instrument Low- 
Approach System (SCS-51) with only cabled 
instructions. Would there be a hitch? 

The airplane crossed the radio station that 
had led it in. We knew that had happened 
when the needle of the radio compass— 
standard equipment in all transports—swung 
around 180 degrees and pointed backward. 
It said, “Wait a minute! Your destination 
is back there!” - 

The ordinary radio-compass needle is a 
non-metallic luminous pointer. Ours, how- 
ever, was made of metal. As it swung, it 
closed a switch, just as you would switch on 
an electric light. The compass, of course, 
was the sensor. Closing the switch put an 
actuator into operation 

A signal was fed through to the auto- 
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Wh) wncsany: peocislon, 
the plane now changes course 
automatically and takes pre- 
gelected beading for second 
leg. Air Log No. 2 starts 
coniiting estimated alr niles 
of this leg. When zero is 
again reached, API advances 
the Selector to Position 8. 


‘API SENSOR 


On the last lap, plane homes 
on the second preselected 
radio station, located 15 miles 
from the approach end of 
the runway at final destina- 
tion. Radio compass sensor 
now automatically advances 
the Sequence Selector to Po- 
sition 9. 


RADIO-COMPASS SENSOR 


The ghost pilot now reduces 
plane's power to provide a 
500-feet-per-mirute descent 
and craft. circles radio sta- 
tion at radius of five miles or 
less. When. 2,000-foot alti- 
tude is reached, radio altim- 
eter advances the Sequence 
lector to Position 10. 


RADIO-ALTIMETER SENSOR 


‘AIR LOG NO. 2 N 


WEATHER SHIP 


pilot in the cockpit. The autopilot, control- 
ling the ailerons and rudder, put the plane 
in a gentle bank around the radio station. 
The signal simultaneously actuated another 
electric servo system that retarded throttles 
to the proper setting for a glide. 

Some other things were happening. The 
plane had been kept at a constant altitude 
through a barometric pressure altitude con- 
trol of the autopilot—another of the plane’s 
sensory organs. Now, as the throttles came 
back for the glide, the barometric pressure 
sensor was switched off. The plane orbitted 
and started downstairs. 

A radio altimeter stepped in as another 
in the series of sensors. The wheels came 
down—automatically. The plane’s nose 
picked up the runway localizer of the 
SCS-51. Then it found the second part of 
the landing system, the glide path, the in- 
visible highway leading to the runway. 


100 rorurar science 


’ N 


Through the haze we could see that we 
were landing at the RAF Brize Norton 
Field. The British had done their work well. 

We repeated the experience, giving our 
plane its head westward back across the 
Atlantic. Except for three occasions, when 
proper radio facilities were lacking, the en- 
tire round trip was by push button. 

While I was the senior officer aboard, the 
operation of the aircraft was in the hands 
of seven men headed by red-thatched Capt. 
Thomas J. Wells, the chief test pilot. He 
was ably assisted by James L. Anast, chief 
of the automatic flight branch of the All 
Weather Flying Division; Captain R. J. 
Whiting, navigator; T/Sgt. Welker W. Mc- 
Kee, the crew chief; $/Sgt. John C. Nimon, 
engineer; T/Sgt. Raymond Centolella, radio 
operator; and George B. Johnson, technician, 

There are only a dozen sequences, or 
phases, fed into the Automatic Flight Con- 


To line up for landing, the 
plane now seeks the landin 
system runway localizer an 
glide path, Landing gear and 
laps are extended. Altimeter 
keeps plane at 2,000 feet un- 
til it crosses the glide path 
sensor. This advances Selec- 
tor to Position 11. 


and 


microswitch 


GUDE-PATH SENSOR 


Coming in, the directional 

glide-path course is 
Three-point 
landing attitude is set_ by 
pitch-reference signal. Con- 
tact with runway operates a 

in. the 

landing gear, advancing the | taxi 
Selector to Position 12. 


maintained. 


MICROSWITCH SENSOR 


The ghost cuts the engine 
to idling speed, as the hu- 
man pilot applies brakes to 
shorten landing run, and uses 
controls to keep plane on the 
| runway. Operation now re- 
right | turns to manual so pilot can 

plane off runway to 
parking position, 


PILOT APPLIES BRAKES 
ty 


troller. The system can be modified at will. 
‘The fuel-mixture and cowl-flap operations 
are manual now. Those can be made auto- 
matic. Right now the airplane touches down 
‘on its two main wheels and its nose wheel. 
‘That makes a landing a little rough. It will 
be simple to add another relay to make the 
elevator “flare out” the landing at about 50 
feet, just as a human pilot does in touching 
down on the two main wheels first. 

Yet wholly automatic flight does remain 
experimental. And it is misunderstood by 
the public. Our C-54 airplane has no rela- 
tion whatsoever to the guided missile pro- 
gram. The automatic airplane is not a 
guided missile. It is an inhabited plane 
that has been fixed up for safe, automatic 
flight. Perfected, it will represent a vast 
advancement in the art of flying. Today 
when ceilings and visibility come down, 
flights are canceled wholesale in the inter- 


ests of safety. Automatic flight is going to 
make flying safe, in any weather, 

Crewmen on experimental automatic 
flights are really along for the ride. Of 
course they have to monitor the equipment 
and keep notes on performance. When off 
duty they may play a little gin rummy. 
George Johnson pocketed 35 cents on the 
flight from England to Newfoundland. 

But he worried more about his cards than 
about the operation of the Robert E. Lee. 
You see, he wasn’t sure of his cards. END 


Helium: $2,500 to 17/2 Cents 


Hexius cost $2,500 a cubic foot when 
it was a laboratory phenomenon 30 years 
ago. Today 1% cents buys a cubic foot of 
helium extracted from natural gas at the 
government's four plants in Kansas, New 
Mexico, and Texas. 
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Mechanical Butterfly 


Wuen Hollywood couldn't deliver a 
trained butterfly called for in a movie 
script, studio mechanics came up with this 
metal one, wired for action. 

The wings are made to flutter by remote 
control, out of camera range. As shown at 
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Sere ‘4 
tached to the hinged wings of the imitation 
insect. Four inches below the wings, the 
strips are joined and attached to a piano 
wire running through a long copper tube. 
Pull the wire, and the butterfly performs, 
This model represents the butterfly poised 
upon a flower, as in the picture at left. 
Another version, attached to a traveling 
boom, simulates a butterfly in flight. 


Thunderbolt Tower 


Giant “tripod” at left is world’s largest 
lightning arrester, its three 29-foot-high 
legs designed to carry thunderbolts harm- 
lessly to the ground. Constructed by West- 
inghouse, it is installed on’a 500,000-volt 
test transmission line in Ohio to protect 
delicate equipment. One of two other ar- 
resters is visible at lower right, 


ane Which Is Real 


Loox alike, don’t they, these two star 
rubies? But the one on the left is a natural 
stone, valued at $12,000, while the one on 
the middle finger is synthetic, worth about 
$600. Developed for industrial use, syn- 
thetic star rubies and sapphires will soon 
be on the market as jewelry. 


Chopping a hole in a cloud. A few pounds of 
dry ice were enough to clear this rift in an ice- 
forming cloud. It is 15 miles long and three 


miles wide—twice the size of Manhattan Island. 
An airplane can drop into the opening without 
collecting ice on its wings or control surfaces, 


“Sanding Roads” for Planes 


CIENCE’S snow makers are crossing ice 

off the list of flying dangers by removing 
the supercooled clouds that cause the ice to 
form on wings and control surfaces. They 
‘sand” the clouds with ordinary dry ice—and 
in 15 minutes there is a hole big enough for 
a plane to land through. 

‘Capt. Clarence N. Chamberlain, Jr., pilot 
of the Air Force plane used in the first cloud- 
boring test, said, “The hole looked like some- 
one had taken a giant shovel and scooped 
out a large section of the cloud.” 

As reported in Popular Science Monthly 
last June, prevention of airplane icing was 
one of the many developments expected 
from the method of weather control dis- 
covered by Dr. Irving Langmuir and Vincent 
J. Schaefer of the General Electric Co. (see 
“The War Against Hail,” PSM June ’47, 
p. 82), This method already has brought 


rain to drought-struck areas in Illinois and 
Arizona, and Dr. Langmuir believes it can 
be adapted to change the entire winter cli- 
mate of large sections of the country. It may 
also prevent costly hailstorms. 

Schaefer is now working on a gun to shoot 
dry-ice bullets straight ahead from the nose 
of an airplane flying inside an ice-forming 
cloud. The bullets would continuously clear 
an ice-free path for the plane. The dry ice 
would change the cloud, composed of very 
tiny droplets of water below the freezing 
temperature but still unfrozen, into snow by 
chilling the droplets until they froze. Once 
started, the reaction would keep going by 
itself, and the cloud would disappear into 
snowflakes. The research program, called 
“Project Cirrus,” is being sponsored jointly 
by the Army Signal Corps, Navy, Air Force, 
and General Electric. 
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Underwater Television 


Tue bottom of Bikini lagoon was televised 

a recent scientific resurvey of the 
atomic bomb test area. Above left the tele- 
vision camera is shown inside its steel hous- 
ing. With the cover bolted on, underwater 
scenes were photographed through glass 


Sheets Warm Beds 


Tus new low-priced electric bed warmer, 
developed by Westinghouse, works like an 
electric blanket, but costs less because the 
coils are sewed into muslin sheeting. The 
electric sheet is placed on top of the regular 
sheets and covered with an ordinary blan- 
ket. An ornamental “powder box” holds the 
automatic control for even warmth. 
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panel in the center, Television receiving 
equipment was installed on a submarine on 
the surface where scientists watched the 
screen, which resembled a window in an 
aquarium. Scene above right shows a tropi- 
cal fish swimming in front of lens; lines and 
debris from sunken target ship are in bacl 
ground. Camera used only natural light, 


Barrel Comes Apart 


Facep with the high freight cost of re- 
turning empty barrels, the British have come 
out with a collapsible model. It is assembled 
by fitting 10 oak-lined, laminated-plywood 
staves into the grooves in the ends (right 
above). The job is completed by hammer- 
ing hoops home (left above). To collapse 
the barrel, hoops are knocked off. 


Buglike Boat 
Rides the Waves 


HE “feelers” jutting out from this novel 

boat follow the ups and downs of waves 
and troughs. In turn these “jockey” skids 
change the angle of the hydrofoils to provide 
extra lift so that the Hydrofin boat rides the 
wave crests in rough water. The result is a 
smoother, faster ride, according to the craft's 
British inventor, Christopher Hook. The first 
commercial model, expected to be in coastal 
service early next year, will be 30 feet long, 
and will accommodate a dozen passengers 
plus a crew of two, 


Top picture shows Hydrofin at rest, its hull in 
the water. ‘In lower picture it gathers momen- 
tum and hydrofoils lift the hull out of the water, 
cutting water drag and adding speed 


There pictures show how the Hydrofin climbs 
even the short waves of seas as a car 
would climb a hill. ‘The varying angles of the 


underwater hydrofoils, activated by the advance 
team of jockey beams, do the job. Outboard 
aero engine is an Armstrong-Siddeley Cheetah. 


pecemaer 1947 105 


f MECHANICS OF Livine | 


How to Make 
Two Bits 


pe coins you jingle in your pocket may 
not buy much nowadays, but to Uncle 
Sam they are big business. Only by using 
modern mass-production methods can his 
money factories keep up with the demand. 
Making a quarter today doesn’t take too 
much hand work—unless you're a counter- 
feiter. Then you'd appreciate that making 
money the mint’s way is a job of fine crafts- 
manship. More than two billion coins from 
half dollars to pennies, valued at more than 
‘77 million dollars, were turned out last y 
And every one had to be up to par in weight 
and alloy. That's not just pride in fine metal- 
work, but so that your nickel won't be 
jected by pay phones, cigarette machines, 
turnstiles, and other coin devices. 


4, Here the output of the cutting machine is 
being dumped into a riddle, or large sieve. As 
it rocks back and forth any scraps of silver and 
broken or off-size blanks drop through the wire 
mesh into a salvage box. The metal, hardened 
from the rolling, next goes into an’ annealing 
furnace where it is softened by subjection to 
high temperatures. Cleaning comes next. 
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From a a mint worker 
dips alloy and pours it into molds. When cool, 
the metal will be in the form of “coinage 
ingots inches long, two inches wide, and 
one-half inch thick. The alloy consists of nine 
parts silver part copper—the copper 
Inakes ‘the co r. “Bach ingot must 


5. Emerging wet from a chemical cleaning sol- 
ution, the blanks are dumped into this Siiet, 
A few whirls and they come ned at seaming, lool 
ing like silver for the first time. From here they 
are fed into an “upsetting” machine that gi 
the blanks the isi 
paramount, for with uneven rims the 
coins would not stack properly. 


2. The metal starts on its w 
quarter, Here the coinage ingots are 
through rolling machines that reduce 
thickness to about that of a finished coin, The 
process results in strips eight to 10 feet long, 
and a little wider than two coins. At this early 
stage of production the working metal resembles 
: more than it does silver. 


passed 
their 


6. As a double check. time out is taken. to 
igh the blanks in these automatic scales. 

Although the blanks are weighed 

one ma 

ard weight for a quarter is 96.45 

deft fingers the operator picks out any co 

varies by more than three grains. These rejects 

are put in a box on top of the machine. 


3. The strips of metal the 
cutting machine that punches out coin blanks, 
two at a time, To insure maximum uniformity, 
grippers hold each strip rigidly in place as the 
cutters strike. There is no_ wast 


are fed through a 


along the production line of Unel 
Scraps left over after cutting, called 


and used lates 


7. Here come the quarters—finished coins at 
last. The press shown here gulps blanks 
through opening at upper left and ejects its 
two-bit product into box at right foreground. 
Eighty tons of pressure squeeze the blanks 
between steel dies to make the head and tail 
designs; at the same time a collar puts reeding 
around the edge. Capacity is 100 coins a minute. 
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Catching 
Criminals 
By a Hair 


How laboratory research “finger- 


prints” human hair as an aid to 
scientific identification. 


By Andrew R. Boone 


DEFENDANT was on trial for assault. 
The jury was in doubt when Dr. Paul L. 
Kirk, of the University of California's crime 
laboratory, showed them a pair of similar 
hairs wound around a glass bobbin. One 
hair was found on the scene of the crime; 
the other taken from the 
“I can’t prove that these two hairs are 
from the same head,” said Dr. Kirk. But 
then he went on and demonstrated point 
after point of identity between the two 
strands. 
The verdict was “guilty.” 
This was not the first time that the scien- 
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the shaft 
ings ha 


Authori- 


tific study of human hair has helped bring 
the guilty to justice or clear those falsely 
accused. Dr. Kirk, a professor of biochem- 
istry, began his study of hair some 20 years 
ugo, Since that time he has worked in his 
laboratory on more than 150 cases, repre- 
senting crimes ranging from petty larceny 
to murder, And although Dr. Kirk is the 
first to admit that hair is not yet a positive 
means of identification, his courtroom testi- 
mony never has been discredited, 

To describe a hair scientifically you must 
look inside it, and study its structure—par- 
ticularly when a man’s liberty or life is at 
stake. A good head of hair contains about 
130,000 strands. They assume many shapes, 
the majority being oval in form. 

‘Their structure is complex. A hair is di- 
vided into three parts: scale, cortex, and 
medulla. The scales appear as tiny shingles, 
several hundred to the inch. The cort 
immediately under the surface scales, i 
compo of a group of tiny elongated 
fibrils. The medulla (not always present), 
a pithy core of cells interspersed with dif- 
fused pigment, pigment cells, and air spaces, 
lying along the central part of the shaft. 

And to confuse the hair detective, the 
hairs on the crown of a man’s head are not 
the same as those on the nape of his neck. 
A permanent wave can result in two spots 
of a single hair being different in both ap- 
pearance and composition. Dyeing alters 
surface hair color but not internal-pigment 
color, while bleaching does both. 

Refractive index (the ability to slow up 


HOW MICROSCOPIC COMPARISON MATCHES UP HUMAN HAIRS 


A HAIR TELLS ITS STORY. The strand, left 
‘above, taken from an axe used in murde owne 
haired woman, reveals @ granulated 


ANOTHER CLUE. Further exami- 
nation of specimen, left from death weapon 
.gmental medullary moterial, the 
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light passed through it) averages higher in 
women’s hair than in men’s, which helps 
the hair sleuth. Knowing the subject's race, 
| irk can examine a hair, and four out of five 
times tell if it comes from a man or a woman. 
Identifying the guilty and absolving the 
innocent by means of hair, however, is not 
yet a job for the cops. A vast store of knowl- 
edge must first be acquired by investigators 
such as Kirk. Comprehensive files includ- 
ing nearly all types of human hair must be 
built up and made available for study. 


1. Searching for telltale hairs, Dr. Kirk goes 
over a bedspread with a special vacuum attach- 
ment. Hairs will be caught on a porous disk 
through which air but not dirt ean pass. 


4, After drying, short hairs are then cut into 
Pieces one millimeter long for mounting on 
slides. Two ordinary razor blades, set parallel 
on a thin brass block, do the job efficiently. 


HID porutak science 


Kirk has already filed 100 hairs each from 
400 people, mostly willing students at the 
University of California, covering all parts 
of their bodies. He plans to obtain samples 
from some of them over a period of 20 years 
to study changes that develop with age. 

Although scores of factors enter into the 
hair identification picture, Dr. Kirk depends 
largely on the following major points to 
prove his cases: 


Color. This is the first and most obvious, 
and in many cases can quickly climinate 


2. The dirt and hair collected i 
ined through a | 
hairs are carefull; 


then exam- 
power enlarging lens. The 
removed with tweezers and 


prepared for microscopic and other studies. 


5. Hairs of different density will be separated 


when immersed in a misture of two liquids of 
different specific gravity. Here Dr. 
taking a density reading off 


irk is 


suspicion from a person. But color must be 
interpreted with caution, for shades of hair 
vary widely on a single head, such as from 
blonde to brown on a red head. Kirk hopes 
that an absolute color chart for hair may be 
worked out, and that the chemical identity 
or differences of pigments may be estab- 
lished as a check on color. 

Diameter. Before assigning any great 


significance to the fineness or coarseness of 
an individual hair, accurate measurements 
of the maximum diameter is taken with 


eS 
3, A microscope is needed to detect some fine 
hairs among the debris of dandruff, oil 
dust. Once isolated, the hairs are washes 
mixture of equal parts of ether and alcohol. 


6. Enlarged photographs, some as high as 500 
diameters, are used for’ further study and 
courtroom presentation. Dr. Kirk uses small 
‘camera, placed lens down on horizontal mount. 


a calibrated ocular micrometer, and of the 
minimum diameter with a calibrated fine 
adjustment on a microscope. 

Scale Count. Scores of counts must be 
taken along one or several hairs to obtain an 
average. If the average count on your hair, 
for instance, is 24 scales for each two-tenths 
of a millimeter of length, all hair averaging 
less than 22 or more than 26 would be con- 
sidered as coming from someone else. 

Scale Picture. This means the shape, 
regularity or irregularity of sizes, edges, and 
any other features revealed through the 
microscope. Generally, hair scales of one 
head follow the same general pattern, and 
hairs have been identified on this basis alone. 

Pigment. This is one of the best points 
of evidence in the identification of hair. 
Both density and distribution play a part. 
“In general,” Kirk says, “the pigment density 
is inversely proportional to the amount of 
light that can be transmitted through the 
hair.” Very light blonde or gray hair is of 
minimum density, Distribution of pigment 
granules is also important, 

Medullation. The presence or absence of 
a pithy core (medulla) in hair is not con- 
sidered of great significance. However, 
since some people have much medulla in 
their hair, and others little or none, its study 
is sometimes of value. 

Refractive Index. The varying ability of 
hair to slow up light serves both in matching 
hairs and in determining race and sex. 

Double Refraction. All hair is capable of 
this optical phenomenon to some degree. 
When two hairs of the same diameter are 
examined with polarized light, however, 
those from the same source usually show 
the same interference colors; those of dif- 
ferent origins, different colors. 

Density. The specific gravity of hair 
often differs among individuals, ranging 
from 1.30 to 1.39. It will also differ be- 
tween medullated and nonmedullated hair 
of the same person, 

Other factors may prove of consequence, 
such as tensile strength, stretch coefficient, 
and electrical characteristics. Permanent- 
waved hair, for instance, stretches readily 
as compared to untreated hair. Perhaps 
hair of one individual will stretch farther 
than hair of another. So far, little investiga- 
tion has been done along these lines. 

Someday, Dr. Kirk believes, further re- 
search by physicists and chemists may make 
hair the equal of fingerprints as a means of 
positive identification. END 
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Installation of new grounding system is 
shown in picture above, Arrows indicate 
where device is set into the floor, 


Operating in Safety 

A New grounding device has been de- 
veloped for use in hospital operating rooms 
to guard against explosions caused by static 
electricity touching off the highly volatile 
anesthetic 

Heart of the device is a bronze box 
(shown in inset) that is set flush in the 
floor and grounded to the nearest water 
pipe. In the center, 
six socket receptacles 
receive the jack-plug 
ends of bead chains 
covered with plastic 
insulation, At other 
ends of the chains are 
clamps for attachment 
to objects such as 
anesthesia machine, 
opt ing and instru- 
ment tables, nurses, 
and patient. 


rele 


Sounpinc off like a squadron of fighter 
planes, this jet-powered bike can make 25 
miles an hour—but not for long, because of 
rapid fuel consumption. The three power 
units shown are miniature, gasoline-oper- 
ated jet engines used for powering model 
aircraft and racing cars. This jet bike was 
made for exhibition purposes by the Aero- 
marine Co., of Vandalia, Ohio, but has not 
been produced commercially. 


Tiny Loom Does Fast Job 


Ts typewriter-size rayon hand loom 
makes samples of new fabrics in a few 
hours that would take weeks if woven at 
a mill. It is operated by Mooresville Mills, 
ot New York City, to whom manufacturers 
bring ideas for new patterns and designs. 
The guide-woven sample can be tried out 
in the trade before the design goes into 
production. These samples are credited with 
selling 10 million yards of goods. 


This Month’s Pin-up —————_} 


Consouipaten's slim XB-46, developed 
for the Air Force, has a speed of more than 
480 m.p.h. It is powered by four GE J-35 
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turbojets, two in each nacelle. Knife-thin 
wings have span of 113 feet; the fuselage 
is 106 feet long, holds 10 tons of bombs. 
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I'd like 
to see them 
make... 


Cartoons by Syd Landi 


Everybody hos his own pet ides of some 
ould Tits to vee in gunorel vse: Whats YOURS? 


penal Science —_ 4 wilt yey one for every 
Contibcttons sonnet be eSseStodged or retorsed: 


/ ij 

Swinging Radiators. Pivoted at one 
end and with wheels at the other, they 
could be swung out from the wall for easier 
cleaning, painting or papering, says Mrs. 
Madeleine Thompson, of Merchantville, N. J. 


would help guide key into the lock and put 
an end to fumbling in the dark, claims R. 
Pretorius, of Luderitz, South-West Africa. 
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Spigots for Stov 


To make it easter 
to add water to food as it cooks on the 
stove, Claire Caswell, of Austin, Tex., would 
like ranges equipped with flexible, fingertip- 
controlled hoses connected to a water supply. 


Shoppers’ Aid. To let shoppers look 
at their leisure until ready to buy, Ray- 
mond Holtz, of San Francisco, suggests 


they be given 
one side and 


saying “just looking” on 
eady to buy” on the other. 


Flouring Pin. A hollow rolling pin 
containing flour and dispensing it through 
tiny holes as it is turned would flour-dust 
the dough while rolling it at the same time, 
declares Cecile Ludolph, of Marshall, Tex. 


above, creates an infinite variety of patterns 
for designers. Three examples are at right 


Even Necktie 
Designers Can 
Use Electrons 


\ABRIC designers in search of inspira- 
tion may well turn to a television re- 
ceiver, General Electric engineers suggest. 
When they test cathode-ray tubes for 
modern sets by applying varying voltages, 
the engineers have found that the flying 
electron beam often sketches fraceries of 
striking beauty upon the luminescent view- 
ing screen, Ranging from random squig- 
gles to intricate geometrical lacework. the 
designs offer fascinating possibilities for 
dresses, scarves, ties and draperies. 
Small, portable test sets, currently avail- 
able, are suited to apply this new scientific 
aid to art. Simply by twirling a dial, a 
seeker after new patterns can conjure up 
an infinite variety. Through the magic of 
electronics, the marvelous symmetry of 
motions resulting from the complex inter- 
play of natural forces becomes visible to 
human eyes. Captured by photography. as 
at right, the fleeting images may be pre- 
served for subsequent transfer to fabric. 


Turning a 
Watch 


Inside Out 


ERE is how you can take a watch—or an 

aircraft engine—apart and put it to- 
gether again without even a screwdriver. It’s 
all done with transparent plastic, printer’s ink 
—and painstaking techniques. Using them, 
the Trans-Vision process can turn a machine 
inside out for you and not lose a screw. 

Here we see the process, developed by Mil- 
print, Inc., applied to watches, Each page of 
this booklet, prepared for the Bulova School 
of Watchmaking, has drawings of one layer of 
@ watch. Every time you turn a page, you 
Peel off a layer, like a layer of an onion. 

At left is shown the complete watch, en- 
closed in its case, as it appears through the 
transparent opening of the cover. Lift the 
cover and you lift off the upper case. As each 
Page is turned, the underside of the section 
Temoved can be seer on the left-hand page, 
the top of the next layer on the right. Thu: 
while the watch is taken apart on the right 
side, it is put together again on the left. 

Printing and binding one of these booklets 
is an exacting job. Each picture must be 
printed, by rotogravure, on the back of the 
sheet, so that the ink is protected by the 
transparent paper. Pictures of the top and 
bottom of a layer of mechanism are printed 
on one sheet, which is then folded to bring the 
two back to back. Not only must they match, 
but each page must be in perfect alignment 
with every other page or the effect is lost. 

Below, the pages are turned for you—and 
watch comes apart in your hands. 


Opening the cov: 
er has already 
removed the upper 
half of the case 
|=) now the hour and 
r minute hands are 
lifted off as you turn 

the first page, leav- 

ing the dial exposed 

on the next sheet. 
When all details 

have been carefully 

noted, the page is 
turned and the un- 
derside studied. 


ie Oe 
ec Teas 5 
= Q Now the dial has 

been lifted off and 
placed at left, face 
down. This uncov- 
ers the hour wheel 
(shown in yellow) 
and yoke. Since all 
parts are always 
available they can 
be studied at leisure. 


3 Now the yoke 
and hour wheel; 
crown stem; clutch, 
and minute 
setting and 
clutch ‘levers; and 
setting-lever spring 
have all been peeled 
off. This leaves the 
pillar plate exposed 
at right. 


Another page ex- 

poses the move- 
ment side of pilla 
late at left, show- 
ng barrel recess. 
‘This houses barrel, 
mainspring, and bar- 
rel arbor, on right 
page. Third, fourth 
and center wheels 
are in yellow. 


5 ‘Turning over an- 

other Iayer re- 
veals, at right, the 
barrel bridge (at 
top), train-wheel 
bridge with train 
jewels (lower right), 
and pallet bridge 
with pallet-arbor 
jewel (lower left). 


6 Now only a few 

pieces remain in 
the watch shell at 
right. They include 
the ratchet and 
crown wheels and 
the click (at top), 
balance bridge and 
wheel, the hair 
spring, and the roll- 
er with its jewel. 


7 The watch has 
now been rebuilt 
in reverse in the 
left-hand column. 
Closing the back 
cover of the booklet, 
at right, fits the 
back of the case 
over the works. An 
automobile could be 
atripped as easily. 


g was accomplished by substitu- 
ting eight 56-inch wheels, like those shown 
above, for the two massive 110-inch wheels 
used on the main landing gear of the experi- 
mental model. Better weight distribution 
allows use of lower-strength runways. 


aging of aluminum alloy in a fur- 
nace (above) saved 6,750 Ib. because in- 
creased strength made it possible to reduce 
the amount used. Substitution of magnesium 
alloy for aluminum in various places netted 
an additional saving of 1,900 Ib. 
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Reducing Die 


Sweating 11 tons off the big bomber 
by ingenious engineering techniques 
stretches its range 2,000 miles. 


VERY pound of weight in the Air Forces’ 
huge six-engine B-36 bomber requires 
nearly a pound of fuel and oil to permit the 
plane to carry its peak bomb load across 
oceans and Arctic wastes. 

‘That is why this 139-ton aerial giant has 
been on a strict engineering. “diet” from its 
drawing board days through the assembly- 
line and fiight-testing phases at Consoli- 


“ ie. ss . 


More pounds were shed by using these light- 
weight electromechanical synchronizers to 
co-ordinate the movement of the B-36's three 
pairs of wing flaps. Often such pound-saving 
techniques improve the efficiency of the 
parts to which they are applied. 


or the B-36 


dated Vultee’s plant in Fort Worth, Tex. 
So far, ingenious engineering has sweated 
more than 11 tons off the B-36's original 
design—a saving that, if utilized for fuel 
and oil, would increase its range by more 
than 2,000 miles. In actual production, how- 
ever, this weight saving has permitted the 
installation of tons of new devices and addi- 
tional equipment developed during the war, 
while keeping within the 139-ton maximum. 
‘That maximum is imposed by the require- 
ments of the B-36's job—carrying 10,000 Ib. 
of bombs 10,000 miles, or a peak load of 
72,000 Ib., its capacity when flying to a 
END 


target at shorter range. 


Lightweight containers for fire-extinguishing 
system did their bit. Substitution of methyl 
bromide for carbon dioxide also permits the 
use of smaller quantity of gas stored at a 
lower pressure. As a result, storage tanks 
and conducting lines can be made lighter. 


— 7,000 LB 665 MILES 


An integral fuel-tank system instead of the 
standard cells or bags contributed this sav- 
ing. Here bullet-sealing rubber blanket is 
being attached to outboard tank 
tion. Inboard tanks are not sealed, 
would be empty before reaching target. 
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for 


The Problem: ‘The mess of string on 
fa map (above, at right) at the Airborne 
Instruments Laboratory in Mineola, N. Y., 
shows New York City’s air-traffic problem. 
‘There are almost 600 strands, representing 


A Solution: This model, made of wire, 
illustrates one proposal made by the lab- 
oratory to the Air Transport Association 
to double the number of planes handled 
in the metropolitan area under marginal 
weather conditions. Viewed from the north- 
west, it shows nonconflicting incoming and 
outgoing routes provided for each of the 
area's three major airports. Planes using 
the routes would have the safeguard of 
both horizontal and vertical separation. 
The three columns—red for Newark Air- 
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that many scheduled air-line flights every 
24 hours. In good weather, traffic control 
is no problem; when ceiling and visibility 
are low, it’s a prime headache. What can be 
done to remedy it? 


port, yellow for LaGuardia, blue for Idle- 
wild—are “stack orbits” where planes would 
loaf until they could land. In landing, a 
plane would leave its orbit and fly outbound 
‘on a “timing loop” designed to insure ade- 
quate spacing with the plane ahead. The 
plan contemplates use of ground radar to 
assist in this time spacing. Outgoing routes 
split off after take-off to allow rapid dis- 
persal of traffic. Arrows attached to the 
ends of the wires indicate the proposed 
routes and show directions of flight. 


4 | 


Dry-docked ship ts painted to repel barnacles, protect hull from ru 


NLY part of a big ship's lifetime is 

spent in the water. Periodically she 
must be dry-docked, usually twice a year, 
to repaint her bottom and effect any repairs 
that may be needed to maintain her hull in 
seaworthy condition. This may be done 
either in a graving dock—a basin that 
can be shut off from the sea and pumped 
dry—or, more spectacularly, in a floating 


nd galvanic action. 


ary dock, which actually lifts the vessel 
bodily from the water. 

How a floating dry dock raises an ocean 
vessel high and dry is shown on the fol- 
lowing pages in pictures made by Hubert 
Luckett, PSM staff photographer, during 
the recent dry-docking of the 492-foot 
8.8. Mormactide in No. 7 dock of the Todd 
Shipyards Corporation at Brooklyn, N. Y. 
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1. SS, Mormactide. passenger-cargo ship of 
17,600 tons displacement, enters floating 
‘dry dock for periodic overhaul. By flooding 
its buoyancy compartments, dock has been 
lowered far enough to provide ample depth 
of water over its center line of keel blocks. 


5. In control room on dock, operator flicks 
electric switches actuating pumps, valves. 
Pumps empty buoyancy compartments 
dock rises at rate of one foot in 45 second: 
lifting the big ship bodily. Water around 
vessel spills from open ends of rising dock. 


Built during the war to U. S. Navy design, 
this 622-foot-long steel dock has a lifting 
capacity of 18,000 tons. Its exceptional 
width, 96 feet, admits ships of unusually 
wide beam. Shaped like a box without a 
cover or ends, this dock has 16 buoyancy 
compartments in its side walls. 

First step in lifting a ship from the sea 
is to lower the dock by flooding these com- 
partments. A ship can then be floated in 
at the open end, over a line of massive 
wooden blocks extending along the center 
to support the vessel's keel. These are sub- 
merged 28 feet beneath the water at max- 
imum operating depth. Movable bilge blocks, 
“tailor-made” in advance from plans of the 
Particular vessel to be docked, are brought 
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2. Deck winches at bow of ship take up lines 
made fast ashore and slowly draw vessel 
into place, under control of tugboats hold- 
ing back on stern lines. Dockmaster with 
microphone, in foreground, directs entire 
operation through system of loudspeakers. 


last of water drains out, leaving ship high 
and dry’ on the blocks. Using long-handled 
scrapers and wire brushes, men remove all 
traces of rust and marine growth from ship's 
bottom in preparation for repainting job. 


up against her sides after she is in place to 
help hold her securely while she is out of the 
water, 

Pumps now empty the buoyancy tanks 
‘and the lightened dry dock rises, lifting the 
ship from her natural element. Water with- 
in the dock spills from its open ends as it 
rises, until all has drained out. As soon as 
the ship and the floor of the dock are high 
and dry, workmen swarm into the dock to 
put the vessel in first-class condition in the 
shortest possible time. Depending on the 
amount of work to be done, the ship may 
spend anywhere from a day to several 
months in dry dock. 

A typical hull-painting job calls for three 
coats, each with a special purpose. Light 


3. Measurements with this giant “ruler” help 
center vessel in dock. After she reaches cor- 
rect fore-and-aft position, men on dock use 
power capstans and block-and-tackle rig to 
move her sideward until she is lined up over 
the blocks that will support her keel. 


4. Hand cranks along side of dock operate 
chain-and-pulley gear that moves bilge 
blocks up against each side of ship, to 
aid keel blocks in holding her securely 
while she is out of water. Bilge blocks are 
carefully “tailored” to fit individual ships. 


7. Barnacle’s-eye view of bow of vessel gives 
unusual glimpse of underwater design of a 
big ship’s keel as it rests on wooden blocks 
in dry dock, Note how successfully the tick- 
lish job of centering the ship over the sub- 
merged keel blocks has been accomplished 


red anticorrosive paint protects the hull 
from rust. Next comes a red coat of anti- 
fouling paint, a mercurial preparation that 
repels barnacles and other marine growths. 
The third coat, a black antigalvanic com- 
pound, prevents the steel hull plates from 
being pitted as a result of losing metal 
through a process akin to electroplating. 
But for the compound, this would take place 
because bronze propellers and steel plates 
form a natural electric battery when im- 
mersed in salt water. 

During the periodic dry-docking. @ ship's 
hull gets a rigid inspection for seaworthi- 
ness and any necessary repairs are made, 
such as replacing plates found to be exces- 
sively corroded. Grounding or collision may 


8. Inspector for marine underwriters, with 
hammer and flashlight, tests welding of 
bilge keel, or antirolling fin. When hull 
has passed rigid inspection for seaworthi- 
ness, and repainting is done, dry-docking 
operation is reversed to refloat the ship. 


send a ship to dry dock for more extensive 
repairs 

Responsibility for the handling of a ship 
while she is entering and leaving a dry dock 
falls upon the dockmaster. He used to di- 
rect the entire operation with a megaphone, 
but now he has the aid of a microphone and 
a system of loudspeakers along the dock 
and in its control room. The safety of the 
vessel depends upon his skill in bringing 
her to rest securely upon the blocks. Orlan- 
do Dewling, assistant dockmaster at the 
Brooklyn yard, who superintended the dock- 
ing of the Mormactide, says that no ship 
in his charge has ever keeled over during 
the docking operation. When one does, he 
plans to look for another job. D 
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Plastic Toys 
Learn to Crawl. 
Wiggle and Pop 


LTHOUGH metals for toys are more 
plentiful now, the war-born use of plas- 

tic substitutes is still enjoying a well- 
earned popularity with the toy makers— 
and the youngsters. Here are three new re- 
cruits to the growing ranks of plastic toys. 


Plastic and elastic allow Swimbo to wiggle 
through the water like an elusive trout. A 
tiny crank in the nose winds a rubber band 
inside that gives undulating motion to the 
flexible, sectional body. The toy fish is 
made by Bantam-U. S. Toys, Inc., of N. ¥. 
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A guiding hand is all that is needed to put 
Slowpoke in action. Operated by a central 
cam, the head, legs and tail move when the 
turtie is pushed. The head bobs, the legs 
walk, the tail wags. It is made by Samuel 
Eppy & Co., of New York City. 


Shooting 10 wooden pellets as rapidly as a 
youngster can turn the small crank in the 
end of its breech, this toy machine gun 
features a barrel of polished Bakelite. ‘The 
Baldwin Manufacturing Co., of Brooklyn, 
N. Y., produces the realistic toy. 


Chemicals Clear Fog 


‘Tuis giant “smudge pot” burns a mixture 
of chemicals at 3,000° F. to produce a va- 
por that disperses fog at airports. Swirl- 
ing upward, the vapor lowers the humidity, 


Plow Uproots Roe! 


To SPEED the clearing of rough and roll- 
ing land for cultivation, this odd machine 
functions both as plow and ripper. 

Pulled by a Diesel-powered tractor, the 
device has a heavy steel blade, 65 inches 
long, that slices horizontally through the 
soil from 18 to 40 inches below the surface. 
As it moves, the blade loosens roots and 
stones, bringing them to the surface. 

‘A center point guides the blade into the 
earth where it automatically flattens into 
plowing position. In addition to combining 
two operations in one, the method prepares 
the land for cultivation without overturn- 
ing and covering the topsoil. 


‘The 14% -foot, 3%4-ton va- 


porizer, shown above at the Lockheed Air 
Terminal, Burbank, Calif. consumes 100 
gal. of fuel oil and 200 pounds of chemicals 
an hour. Four of them can clear a square 
mile of fog up to 700 feet in 20 minutes. 


Pulled up like a draw- 
bridge, the big blade 
(above) is easily reach- 
ed for servicing. Note 
bulldozer rig on the 
front end of the trac- 
tor (at left) for clear- 
ing surface obstacles. 
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One man can handle the “free” pump unit 
that is contained in this stainless-steel 
cylinder 2 inches thick and 10 feet long. Op- 
erator is about to lower it down well. 
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to Pump Oil 


NEW, highly efficient, low-cost pumping 
system may bring new life—and profits 
—to oil fields abandoned as depleted. It 
uses oil under pressure to pump production 
oil up from the bottom of the deepest wells. 
Developed by the Kobe Hydraulic Pump 
Company, of California, the operating unit 
of the system consists of a hydraulic engine 
connected to a double-acting piston displace- 
ment pump, both contained in a slender steel 
cylinder. This “free” pump does not have to 
be attached to the walls of the well pipe as 
do ordinary pumps, but is simply floated 
down to the bottom of thé well where it is 
kept firmly seated and operating by a supply 
of power oil pushed down a feed line under 
pressure. 

‘The Kobe pump eliminates costly. steel 
derricks and big power plants. One man at 
one central motor-driven charging pump 
above ground can feed fluid power to hy- 
draulic units at the bottom of a dozen wells. 
And units can be'dropped down crooked 
wells, or those under water—wherever the 
power oil can be piped. 

Should the well-bottom putnping unit need 
repairs, the operator turns a valve reversing 
the power flow, and the 40-Ib. cylinder slides 
up to the top of the well where it is caught 
and held by steel grippers. 


ENGINE DRIVES 
Aa |snarcin rune 


PUMP COMPRESSES 


WELL HEAD: 


PRODUCTION ON AND 
USED POWER OlL FROM 
WELL TO STORAGE TANK 


‘TUBE CARRIES POWER On — 
DOWN WELL TO PUMPING UNIT 


Manifold, seen in fore- 
ground below, enables 
a single operator to 
control pumping speed 
of 15 separate wells at 
oil field in Greggton, 
Tex. The power for 
pumping all the wells 
is supplied by the one 
40-horsepower _ triplex 
charging-pump unit 
seen in the background. 


Charging pump, at left, 
subjects power oil to 
pressures ranging from 
a few hundred pounds 
to5,000 pounds, depend- 
ing on depths of wells 
and volume to be pro- 
duced. Valves, shown 
below, regulate rates of 


PUMPING UNIT AT 
BOTTOM OF WELL 


Upper part of operat- 
ing unit in cutaway at 
right shows the hy- 
draulicengine. Pressure 
of power oil from sur- 
face pushes its piston 
up and down and the 
connecting rod imparts 
this motion to the pis- 
ton of pumping unit 
below. As pump has 
intake and exhaust 
valves at both ends, 
each piston stroke sends 
oil upward. 


Engine 
Exhoust 


Engine 


Opera 
Port 


Volve Rod 


Engine 
Cylinder 


Piston 
Lubrication 
Port 


Pump 
Exhaust Vol 


Pump 


Middle Rod 


Pump 
Cylinder 


Piston 
Lubrication 
Port 


Pump 
Exhoust Vol 


Pump 
Intake Voly 


ower Rod 


— Bolonce 
Tube 


— Shoe 


Bottom Plu, 
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Dressing Up the RED 


HE RFD she ain't what she used to be. 
Not down in southern Arizona, anyway. 
‘Thanks to enthusiasm for ingenious recep- 
tacles, the last thing a rural letter carrier 
expects to drop the mail into is an old- 
fashioned mailbox. Instead, he is confronted 
with everything from a converted bomb to 
a covered wagon. Here are some examples. 
Photos by Henry Kahn, from Western Ways 


? ‘This gay red-and-yellow box, mounted on A model of the traditional prairie schooner 
half a wagon wheel, gives the real Western holds the mail here. This box belongs to 
effect desired by many mailbox decorators. Make-It-Look-Like-Something-Else school. 


You have to look twice at this one. No, it Sheet metal, black paint, and an angle iron 
isn't magic; the links of that innocent- from an old bed rail have transformed 
looking chain are welded into a support. this box into an old-fashioned street lamp. 
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Antique Toy Comes to Life. This 
project, a nice Christmas gift for preschool 
youngsters, has a story—and a picture 

behind it. Contributor James J. O'Hara 
brought to PSM a print of the 17th Century 
Dutch painting above, called Dancing 
Couple, by Jan Steen. If you look closely, 
you'll see a child on the table with the toy in 
his (or her) hands. O'Hara said he'd like 
to build the toy for PSM readers to duplicate, 
and here it is. When you push and pull 
on the two sticks, the little figures lustily 
hammer the anvil, never missing a stroke 
and always in perfect step. See page 184. 


Metal Plated on Wood. 
what makes this model plane look so much 
like the real thing, even to the wing tanks 


That's 


beneath it. You can electroplate almost any 
surface—metal, wood, plaster, and even 
baby’s first shoes. Turn to page 210. 


CRAFTWORK 
PROJECTS OF THE MONTH 


Copper-on-Plastic Book Ends. 
Here's a perfect wedding of two materials 
that carry out the modern mood. Burnished 
copper on sparkling crystal plastic creates a 
pair of book ends you'll be properly proud 
of. Simple plans appear on page 188. 
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EW IDEAS FROM 
THE I) 


VENTORS 


Runners Convert Wagon. Four 
small wheel runners quickly convert this 
child's wagon into a steerable sled for use 
in winter. Patented by Emil Lersch, of Pen- 
sacola, Fla. the ski-like, turned-up metal 


Wiper Defrosts Windshield. 
This wiper is designed to keep your wind- 
shield clear of ice, sleet and snow as well as 
rain. Invented by Reyes de Cordova, of 
Tracy, Calif., it is an ordinary wiper blade 
flanked by two electrically heated rollers 
that rotate against the windshield as the 
wiper moves back and forth, warming the 
glass enough to prevent freezing. 
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runners are each clamped firmly to a wheel 
of the wagon by a pair of side plates shaped 
to conform closely to the wheel's contours. 
In addition, angled braces between the run- 
ners and the axles provide lateral stability. 


Pot Works by Itself. This is a 
percolator you don't have to watch. As the 
boiling water rises through the tube, it 
flows from one side of the two-chambered 


pot to the other. Its weight tilts the 
rockered hot-plate base, turning the elec- 
tric heat down but not off. Patented by 
Julian Meier, of Detroit, Mich., the perco- 
lator can be set to go on at any time. 


Car Pushes Its Own Plow. A 
small, lightweight snowplow that can be 
pushed by an ordinary automobile has been 
invented by Samuel Eliot, of Newton, Mass. 
Mounted on the front bumper, it has two 


Ladder Has Several Uses. This 
novel ladder, formed of two V-shaped 
runged sections joined together by a pole, 
serves as a stepladder when folded in the 
middle. Laid out flat with side braces added 
to folding rungs in its central section, it 
becomes a straight ladder. Folded another 
+ way, it is a scaffolding support. It was in- 
vented by J. Anderson, of Vancouver, B. C. 


screwlike, spiral sections that keep push- 
ing the snow to either side of the car, clear- 
ing two wheel tracks. Four blades in the 
drum in the center dig into the snow one 
after another and keep the plow rotating. 


Tie Keeps Ends in Place. You'd 
never lose or forget the tie fastener pat- 
ented by Joseph Johnson, of Islington, Mass, 


—it's sewed right onto the tie. Pulled 
through any one of a number of loops in 
the tie’s longer end, a string attached to the 
shorter end is threaded back through a 
small hole and then wound around the near- 
est shirt button, holding the tie in place. 
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the cement is available in all basic colors, 
e paint, two or more of these may be 
nded to make a desired shade. The heart- 
as shown below. 


Hearts and diamonds in varied 
well as countless other ornaments, may be 
shaped from plastic laminated with cc 


cement, Sold in liquid form ready for us shaped pendant was made 


nating is accomplished by placing an- 
oth s the cement. Slide 
it about, pressing out air bubbles by squecz: 
Work fast; the cement dries quickly 


l a brush, flow cement liberally ov 1 
one face of a sheet of plastic, being careful to 

coat the entire surface. Cements of different 
colors will produce a rainbow effect ing. 
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Laminated Plastic 
Works Color Magic 


By Maurice Lannon 


/EMENTS in various hues offer intriguing 

possibilities to the craftsman who 
works with plastic. Consisting of a dye in 
a plastic solvent, these cements are specifi- 
cally intended for producing color in lami 
nated sheets of clear plastic. 

As a rule, the laminating should be done 
before any finishing operations, since the 
excess dye spills over the edges and must 
be sanded off. Apply the cement with a 
brush, flooding it on quickly so as to coat the 
entire surface liberally. Slide about the other 
sheet of plastic to blend colors and work out 
all air bubbles with finger pressure. Work 
fast, for the cement begins to dry in sec- 
onds. Solid colors may be used, or several 
may be applied in streaks or splotches. 

If you'd like to duplicate the hearts pic- 
tured on these pages, laminate two 2" by 2" 
pieces of 4” or 3/16” clear plastic. Scribe 
the heart from a cardboard pattern, cut out 
with a hacksaw or coping saw, file to shape, 
and buff to a high polish. On a jigsaw, 
blade speed should be reduced, as fast cut- 
ting generates enough heat to weld the cut 
together. 

In making your selection of colors, go 
easy on the blue and green. These colors 
are much stronger than the others and are 
apt to overshadow the reds and yellows. 


Hacksaw the heart from the most colorful 
area of the plastic after scribing with a card- 
board pattern. Rounded edges refract the 
light, making it colorful from any angle. 


Refracted light adds to the beauty of plastic 
laminated with colored cement. Viewed edge 
on, the joint shows only as a dark line, But 
bevel the edges and the color appears. 


Turn a screw eye into the edge for attach- 
ing a chain or cord. First, drill hole slightly 
smaller than the shank of the screw eye, 
which will then turn firmly into the plastic. 
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2 MECHANICS LIVING 


ee 


PSM photos by Robert F. Smith 


‘OU push down the handle, wait... and 

the bread pops up all-by itself, toasted 
to a turn, Ever stop to wonder how the 
toaster knows enough to brown your slice 
without burning it? 

Automatic toasters are mostly of two 
types—both ingenious. One has a thermo- 
stat that cooks with the toast and switches 
off the current after the right amount of 
heat. The other kind is timed by clockwork, 
but uses a thermostat to speed up the ma- 
chinery when full heat is reached. Here is 
what goes on inside both types, shown in 
Toastmaster toasters through the courtesy 
of A. Lockyer of Toaster Appliance Sales 
and Service Co., New York City. 


‘Thermostat-controlled 
automatic toaster. 


Thermostat- and clock: 
work-controlled toaster. 


On this type, pushing down the big handle 
not only closes the switch but also winds up 
the clockwork timer and starts it ticking. 
Clockwork is in the box on far side, behind 
the hand. As in the thermostat type, the 
darkness control switch is at the lower 
right of the end of the toaster. The oven 
slides up and down on guide rods. 


TOOmMED kack 
MOVES DOWN 
WINDING 
chocKworx 


Here is a thermostat-controlled toaster just 
after the handle has been pushed down, 
dropping the bread carriage into the oven. 


‘This has closed the main- switch, and 

the toasting ‘elements and the auxiliary 
heating unit around the thermostat have 
begun to glow. A latch holds carriage down 
against tension of the “pop-up” spring. 


The latch grips the bread carriage in the 
bottom position, but the clockwork is slow- 
ly lifting the handle back to the top. With 
it a cam is rising toward the roller latch 
release that will pop up the toast. A ther- 
mostat under the toaster, shown in the next 
picture, is speeding up the clockwork as 
the toasting elements get hotter. 


Posmcos 
meni 


Automatic Toaster Works 


Removal of bottom plate of toaster shows 
thermostat bar wrapped in its own heating 
unit. As it grows hot, bar bends along 
dotted line, pushing lever beside it to left 

Vhen lever is stopped n, it halts move- 
of center of thermostat bar, but heat 
keeps bending bar, forcing its tip to the 
right. Tip pushes switch to shut off current 


Removing plate from underside reveals bi- 
metallic thermostat, close to the left of the 
long “pop-up” spring. As it heats, the ther- 
mostat pushes the pin, just to the left of its 
lower end, that increases the speed of the 
clockwork. This enables the clockwork 
timer to allow for the varying efficiency of 
the heating elements as they heat up. 


it cools, thermostat has straightened and 
released latch, allowing the carriage to pop 
up. The small control wheel on toaster end 
changes toasting time by pushing in or out 
e pin that halts thermostat move- 
tting control at “light” pushes in 
so that it shortens time before thermo- 
nds, shutting off heat 


yele, the clockwork allows the 
h aside the roller, just above 


cam 


to p 
the handle in the center of the picture. 
This releases the latch holding the toast 


carriage, and the “pop-up” spring forces it 
up. At the same time the master switch, at 
lower left, opens, shutting off the current 
to the heating elements. 


Real Planes Add Up to a Dream 


Det let this odd contraption fool you. 
It’s artist-ier John T. McCoy, Jr.'s 
idea of how a giant air liner the size of the 
B.36 might look. Despite its unconven- 
tional design, its features have all seen a 
tual use in past or present aircraft. 

The huge plane's canard, or “tail first,” 
design places the passengers ahead of en- 
gine noise and fire hazards, and provides a 


1 The retr: borrowed 
from Rep It uncovers con- 
ventional-type, fat windshield for undistorted 
vision during landings and take-offs. 


3 The bicycle landing gear, another old- 

timer, turns up again on the new Martin 
XB-48, as'shown above. McCoy's use of it also 
includes the small outboard balance wheels. 


forward view unobstructed by a large wing. 
The bicycle landing gear saves weight, per- 
mits a thinner wing and helps eliminate 
gear failure, since the wheels retract into 
the fuselage and can be checked in flight. 

Ex-Major McCoy, who has been flying 
airplanes since 1926 and drawing pictures 
of them even longer, has full confidence in 
the flying ability of his creation. 


2 Canard placement of wings harks back to 

the early efforts of the Wright brothers, 
It was used mere recently on such experimental 
planes as the Curtiss XP-55 Ascender, 


li 


mes 
een 


4 Pusher-type props of the Langle: 


combined with wing-mounted jet engines 
as on this Doughis Mixmaster. The 1 
rotating props reverse for braking and backing, 
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Think You Know 


It takes 1,200 kinds for the many uses of nails; 


By William P. Vogel, Jr. 


PSM photos by W. W. Morris 

1. Escutcheon Pin 

2. Round Wire Spike Toa the lowly nail is just as hard to 
3. Metal-Lath Nail 


come by as an automobile—for about 
4: HiGew Phacaet the same reason, Demand far exceeds sup- 
5. Barbed Dowel Pin ply. Not only is building booming, but the 
6 Roofing Nail nail is the end product of a long, compli- 
7.Nonleak Roofing Nail 


cated, steel making process. Nails must 
B.Rikbon-Wire Staple compete for raw materials with a host of 


other products. So even though steel men 
9. Fence Staple shipped 422,500 tons of nails last year, and 
10.Common Brad are topping that record this year, you may 
11. Flooring Brad still have to hunt quite a while for the right 
12.Common nail to mend your roof. 

13. Duplex-Head Nail 


Colonial farmers hand-forged their nails 
14.Round Dating Nail during the long winters. Nails then were 
prized possessions, hoarded and  straight- 
ened for re-use, often spent as money. 
Later, cut nails were made by machine, and 
since 1850 wire nails have been cold- 
drawn. Increasing mechanization has made 
nails more highly specialized, until today 


The long and the short of the nail business are shown at left— 
a big boat spike with a tiny escutcheon pin on its head. Below 
are some representative in-between 
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here’s how they are made. 


more than 1,200 species of nails are pro- 
duced for as many different, distinct uses. 

They range from 1 boat spikes, 
weighing 1 Ib. 10 oz. each, to 3/16-inch 
escutcheon pins, fine as a needle, running 
95,000 to the pound. In between lie all 
kinds of nails, including the common bright 
ones in sizes from 3- to 2 most 
widely used for housing 
poses. There are barbed nails and cement- 
coated nails for jobs where extra holding 
power is required, as in making boxes and 
trunks. There are leakproof roofing nails, 
with a perfectly flat head surmounted by a 
tiny boss so that the hammer blow will not 
deform it. There are special precise brads 
with sharp diamond-shaped points for auto- 
matic flooring machines. Sterilized nai 
with a characteristic blue color, are made 
for the benefit of lathers who put them in 
their mouths, Corrugated nails are popular 
where the hammer head might slip. There 
are special nails for gypsum board, egg 

One theory holds that in England nails were once sold, 
by thes penny Hence, 10-penny, nail was the sie of 
‘which 100 cost 10 ‘An equally tenable idea is that 
1000 1 nails uied to weigh 10. p 00 


16 pounds, etc. Whatever 


0 


Here are steel ingots waiting to be made into 
rod, wire, and nails. Each 25- by 30-inch ingot 
is seven feet long, weighs six or seven tons, 


crates, berry boxes; there are dating and 
marking nails, and even nails with two 
heads, one below the other, to make it 
‘easy to pull them out. 

take just one group of nails—wire 
ind see how they are made. First, 
ist any steel won't do. Nail steel must be 
worked both hot and cold. It can’t be too 
soft or too hard. It must not oxidize too 


9/16-INCH-SQUARE ROD 


1/4-INCH ROD 


EVOLUTION OF A NAIL 


MAKING A BILLET 


Automatic Toaster Works 


 —_. 


Removal of bott 
thermostat ba: 


plate of toaster shows 
wrapped in its own heating 
unit. As it grows hot, bar bends along 
dotted line, pushing lever beside it to left 
When lever is stopped by pin, it halts move 
ment of center of thermostat bar, but heat 
keeps bending bar, forcing its tip to the 
right. Tip pushes switch to shut off current 


Removing plate from underside reveals bi 
metallic thermostat, close to the left of the 
long “pop-up” spring. As it heats, the ther- 
mostat pushes the pin, just to the left of its 
lower end, that increases the speed of the 
clockwork. ‘This enables the clockwork 
timer to allow for the varying efficiency of 
the heating elements as they heat up. 


it cools, thermostat has straightened and 
ased latch, allowing the carriage to pop 
up. The smali control wheel on toaster end 
changes toasting time by pushing in or out 
the little pin that halts thermostat move- 

Setting control at “light” pushes in 
hat it shortens time before thermo- 
> bends, shutting off heat. 


pin so 


stat t 


At end of cycle, the clockwork allows the 
cam to push aside the roller, just above 
the handle in the center of ‘the picture. 
This releases the latch holding the toast 
carriage, and the “pop-up” spring forces it 
up. At the same time the master switch, at 
lower left, opens, shutting off the current 
to the heating elements. 


mOUER PUSHKO 
) asiot wy 
USING CAM 
SES LATCH 
CARRIAGE 
5 UF 
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Think You Know 


It takes 1,200 kinds for the many uses of nails; 


By William P. Vogel, Jr. 
PSM photos by W. W. Morris 
1. Escutcheon Pin 


2. Round Wire Spike T. 


ODAY the lowly nail is just as hard to 
3. Metal-Lath Nail 


come by as an automobile—for about 
4, Hoop Fast * the same reason. Demand far exceeds sup- 
S.Barked Dowel Pin Ply. Not only is building booming, but the 
6, Roofing Nail 


nail is the end product of a long, compli- 
cated, steel making process. Nails must 
compete for raw materials with a host of 
other products. So even though steel men 


7,Nonleak Roofing 
ibbon-Wire Staple 
9. Fence Staple 


shipped 422,500 tons of nails last year, and 
10.Common Brad are topping that record this year, you may 
11. Flooring Brad still have to hunt quite a while for the right 
12.Common Nail nail to mend your roof. 
13. Duplex-Head Nail Colonial farmers hand-forged their nails 
14. Round Ds during the long winters, 


Nails then were 
prized possessions, hoarded and_ straight 


ened for re-use, often spent as money. 
Later, cut nails were made by machine, and 
since 1850 wire nails have been cold- 
drawn. Increasing mechanization has made 
nails more highly specialized, until today 
The long and the short of the nail business are shown at left— 


@ big boat spike with cutcheon pin on its head. Below 
are tome representative in-between types. 


Real Planes Add Up to a Dream 


pos let this odd contraption fool you. 
It’s artist-flier John T. McCoy, Jr.'s 
idea of how a giant air liner the size of the 
might look. Despite its unconven- 
tional design, its features have all seen ac- 
tual use in past or present aircraft. 

The huge plane's canard, or “tail first,” 
design places the passengers ahead of en- 
gine noise and fire hazards, and provides a 


1 The retractable nose glass is borro 
from Republic's Rainbow. It uncovers con- 
ventional-type, flat windshield for undistorted 
vision during landings and take-offs. 


The bicycle landing gear, another old- 
timer, turns up again on the new Martin 
XB-48, as’shown above. McCoy's use of it also 
includes the small outboard balance wheels 


forward view unobstructed by a large wing. 
The bicycle landing gear saves weight, per- 
mits a thinner wing and helps eliminate 
gear failure, since the wheels retract into 
the fuselage and can be checked in flight. 

Ex-Major McCoy, who has been flying 
airplanes since 1926 and drawing pictures 
of them even longer, has full confidence in 
the flying ability of his creation. 


2. Canard placement of wings harks back to 

the early efforts of the Wright brothers, 
It was used more recently on such experimental 
planes as the Curtiss XP-55 Ascender. 


a 

Pusher-type tail props of the Langley are 
4 cembised with wingmounted jet eng! 
as on this Douglas Mixmaster. ‘The counter- 
rotating props reverse for braking and backing, 
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2-INCH-SQUARE BILLET a # 


9/\6-INCH-SQUARE ROD 


1/4-INCH ROD 


E 


facia tree 


blooming mill, There it first became 
i 50 feet long; then 
7 feet long 


big seven-ton ingot had a seven-minute workout a four-inch-square billet, 


nch-square bloom becomes 
quare, billet in this mill I 
through the fifth 


here’s how they are made. 


more than 1,200 species of nails are pro- 
duced for as many different, distinct uses. 

They range from 15-inch boat spikes, 
weighing 1 Ib. 10 oz. each, to 3/16-inch 
itcheon pins, fine as a needle, running 
95,000 to the pound. In between lie all 
kinds of nails, including the common bright 
ones in sizes from 3- to 20-penny,* most 
widely used for housing and general pur- 
poses. There are barbed nails and cement- 
coated nails for jobs where extra holding 
power is required, as in making boxes and 
trunks. There are leakproof roofing nai 
with a perfectly flat head surmounted by a 
tiny boss so that the hammer blow will not 
deform it, There are special precise brads 
with sharp diamond-shaped points for auto- 
matic flooring machines. Sterilized nails, 
with a characteristic blue color, are made 
for the benefit of lathers who put them in 
their mouths. Corrugated nails are popular 
where the hammer head might slip. There 
are special nails for gypsum board, egg 

One theory holds that in England nails were once sold 
by the pennyt hence, « 10-penny nail was the size. of 
Which’ 180 cost 10 pence. An equally tenable idea is that 
{000 10-penny nails ‘wed to Weigh 10 pounds, 1,000 


Té-penny nail, 16 pounds, ete. Whatever its origin, the 
penny system is now universal 


i” 


Here are steel ingots waiting to be made into 
rod, wire, and nails, Each 25- by 30-inch ingot 
is seven feet long, weighs six or seven ton 


crates, berry boxes; there are dating and 
marking nails, and even nails with two 
heads, one below the other, to make it 
easy to pull them out. 

Let's take just one group of nails—wire 
nails—and see how they are made. First, 
just any steel won't do. Nail steel must be 
worked both hot and cold. It can’t be too 
soft or too hard, It must not oxidize too 


rapidly during milling. Most wire nails are 
made of good low-carbon steel, relatively 
free of phosphorus and sulphur. 

In the huge Sparrows Point plant of the 
Bethlehem Steel Co., near Baltimore, the 
steel is made from Chilean ore, West Vir- 
ginia coal, and Pennsylvania limestone. A 
“heat” of steel, generally 175 to 200 tons, 
is ladled into molds that form seven-ton 
ingots. As it rolls into the blooming mill, 
each ingot is almost white-hot, crusted 
heavily with scale that it has acquired en- 
route. The job of the mill operator is to 
reduce the ingot to a “bloom” 50 feet long 
and eight inches square. Because rolling 
deforms the ends of the bloom, it is cropped 
fore and aft by a powerful steam-driven, 
up-cut shear after it has been reduced. 

The eight-by-eight bloom is run through 
the big rollers 15 or 20 times. Here it is 
squeezed through six stands of a smaller 
rolling mill that leaves the billet 227 feet 
long and squared off so that it will measure 
four inches on a side when cold. The 
four-by-four, still glowing, is reduced to a 
two-by-two and cut into 30-foot lengths for 
convenient handling and just the right size 
for working into rod. 

In the rod and wire mill, the two-by- 
twos are heated to a uniform 2,000° in a 
continuous furnace. The billets enter the 
first of seven stands in the roughing mill, 
creeping at a foot a second, and come out 
of the last stand in the form of diamond- 
shaped steel rod, roughly 9/16 inch on a 
side, speeding about 20 miles per hour. 
Again, flattened ends are cropped off, and 
the rod goes through 10 stands of the fin- 
ishing mill, roaring out at a 50-mile-an- 
hour clip, still white hot. Now and then a 
rod becomes a “cobble”—it misses its roll 
and runs wild, Usually, however, the rod 
coils up smoothly into 400-pound “bundles.” 


Rod bundles are next di 
acid to remove scale, then rinsed in water, 
silice-soda solution, and lime. Then they are 
‘baked for 20 minutes to harden the lime coating. 


ped in hot sulphuric 


After cooling, inspection, and labeling on 
a continuous hook conveyer, the bundles 
of rod are packed off to the cleaning house. 

Cleaning is an important step. After the 
hot-drawing into rod, the steel is worked 
cold. Surface impurities and scale, being 
far harder than steel, won't draw into wire 
and play hob with the accurate tungsten- 
carbide dies. So the bundles are pickled in 
hot dilute sulphuric acid, then rinsed, limed, 
and baked. 

Modern high-speed wire-drawing ma- 
chines are capable of turning out 20 tons of 
wire per shift. In three drafts, 10-gauge 
rod can be reduced to five-gauge wire, with 
a consequent increase in length. The col- 
lecting reel generally takes up finished wire 
at about 20 m.p.h. 

Now a shiny, smooth wire, the steel is 
finally ready to be made into nails, The 
process is deafening and nerve-shattering, 
because nail-making is largely a matter of 
the terrific impact of steel against steel. In 
the nail mill, automatic machines turn out 
large sizes, such as 12-inch dock spikes, at 
the rate of 90 per minute; half-inch, 20- 
gauge nails emerge at 600 per minute. 

The wire is not fed into the nail machine 
continuously but in a series of jerks, ram- 
ming just enough wire into the gripper dies 
to make one nail. At the start of the cycle, 
enough wire projects beyond the grippers 
to form the head when a cam-driven ham- 
mer rises up and slams forward to upset it. 
By changing the hammer and the gripper 
dies, which act as the anvil, any type of 
head can be put on a nail: flat, oval, round, 
countersunk, corrugated, numbered, or 
bossed. 

After the head has been formed, the grip- 
per dies spring apart, the hammer cocks 
again, the headed wire moves forward and 
two cutters bite off the finished nail with 


After removal from the oven the coils are 
reyish white, The lime coat forms a foun- 
lation for lubrication needed while rod is con- 


ING WIRE 


wire is bein 
passe. Three Is at left hold 
has passed through first draw. Second draw, in 
fer, makes wire pass through opening smaller 


| the proper point: diamond, needle, duck- 
Dill, chisel, or flat. The marks on the nail 

below the head are made by the grippers. 
Steelmakers use various marks to brand 

their nails, and police cases have been 


t:achine now goes into action. 
itis cutting 
The nails are pop} 
the rate of 325 a minute. 


Here 
gauge wire into 8-penny nails. 

out of the machine at 
Twelve-inch dock 
spikes can be turned out 90 a minute; halé- 
inch, 20-gauge nails, 600 a minute. 
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n its own diameter, so that it is stretched 
and made smaller, Three reels at right then 
take it up again and pass it to third draw, at 
far right, which brings it down to final size, 


solved by this method of identification. 

As they stream out of the machines, nails 
are rough, whiskered, and burred, so they 
are tumbled in rotating drums, The nails, 
churned against the drum walls and each 


Close-up of automatic nail mach 


e shows the 
wire entering at right. At left center, just 
enough wire is sticking out of the gripper dies 
to form the head when struck by the hammer, 
at left. The cutter bars that make the nail 
point are now retracted, 


other, are polished; sawdust picks up the 
oil, grease, and little slivers of waste steel. 
Poured out of the drum, the nails are 
shaken into the standard 100-Ib. kegs you 
see in the hardware stores, 

For many nails, however, tumbling is by 
no means the final operation. Cold-working 
makes the nail brittle; where a softer prod- 
uct is needed, as in clinching hinge nails, 
y are annealed in a furnace. Galvanized 
ails for outdoor work and roofing are tum- 
bled in a bottom-heated drum containing 
flake zinc and a sal-ammoniac flux. When 
the zinc melts it flows evenly over the nails, 
coating them protectively, while the tum- 
bling keeps the nails from sticking together. 
Cement-coated nails (which are not really 
cement-coated) are made by tumbling nails 
in a mixture of pitch and resins in solution. 
When the solvent evaporates, the coating 
becomes hard and smooth. The heat caused 
‘by driving a coated nail melts the mixture 
enough to “glue” the nail to the wood. 
Plated nails get that way in an electroplat- 
ing bath, and painted nails are tumbled in 
a thin paint solution. Needle-pointed nails 
can never be tumbled; they have to be kept 
free from grease during manufacture and 
made so carefully that they have no whisk- 
ers when they emerge from the machines. 

Short nails can be barbed with deep 
notches by special gripper dies; longer ones 
call for barbing rolls on the nail machine. 


Now the hammer has struck, flattening the 


projecting wire to form the nail head. In a 
moment, the wire will move to the left, ready 
to be cut off as a nail. The 8-penny nail, whose 
manufacture is shown here, is the most popular 
size of the most useful ‘nail in the world. 


Besides cement-coating, nails can be acid- 
etched or equipped with “fetter rings’— 
small circlets formed by gripper dies below 
the head. 

The best nail for the job is the type with 
the greatest holding power that causes the 
least distortion of the wood fibers. 


One of 


riety of nails is this necessity for 
holding power in even more varied uses 
and materials. Where there’s a will to join 
wood, leather, rubber, metal, or many other 
materials, there's usually a nail. END 


Fiber Scales May Shrink Wool 

Way does wool shrink? One theory is 
that once the fibers draw together, as they 
do when wet, the scales on the fibers pre- 
vent their being pulled apart again. 


X-Rays Developed Automatically 

Docrors now can read X-rays an hour 
after they are taken, A completely auto- 
matic machine, developed during the war 
for processing industrial X-ray film, is being 
installed in hospitals that handle large 
quantities of X-ray work. Films ride a con- 
veyer through developer, hypos, fix, wash 
and dryer at the rate of one per minute. In 
an emergency film can be read while still 
wet, after only nine minutes of proces 


has now moved to the left, pushing 
the head out of sight, but revealing the gripper 
marks just below it. ‘The cutter bars are about 
to come in and make a diamond point as they 
cut the nail off the wire. Next the nail will be 
tumbled to remove roughness and grease. 
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They Still 
Cut Ice the 
Old Way 


HARVEST time is approaching on the 
Black River at Carthage, N. Y., where 
the New York Central Railroad cuts an 
annual crop of natural ice. It will cool next 
summer's milk cars, passengers’ drinking 
water, and be used in cabooses for the con- 
venience of freight-train crews. 

When the railroad started cutting ice on 
the river in 1901, it was a big operation. A 


decade ago 35,000 tons were cut every win- 
ter. But modern refrigeration methods, es- 
pecially milk tank cars that work on the 
principle of a Thermos bottle, have cut into 
the operation. When one of two storage 
houses burned down, it wasn’t rebuilt. 

Even so, the New York Central is prob- 
ably the biggest harvester of natural ice in 
the country nowadays, This winter the rail- 
road expects to cut an estimated 12,000 tons 
of ice at Carthage and other cutting areas, 

During severe winters, with three and 
four feet of snow on the ground and the 
temperature down to 20° below, 100 men 
and at least two teams of horses are needed 
to keep the work moving. Old-timers recall 
a record freeze when the ice was cut 32 
inches thick, making individual cakes that 
weighed 736 pounds, or almost two-fifths 
of a ton for each chunk. 


], lechouse h: 7,000 tons. At 
* far left is ver that lifts the 
cakes to moving gallery. This runs outside the 


length of the building, carries the biocks to 
doors of storage rooms. Crew in foreground 
is splitting large floats into single cakes. 


Horse-drawn scrapers are first on the job, 

* cleaning snow off the ice. The sheet must 
be frozen to a thickness of at least 12 inches 
before the harvesting operation can begin. 
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3, To provide room to work, first cakes are 

* sawed by hand. End of the field is located 
upstream from storage house so that river cur- 
rent can help move ice down to conveyers, 


Gasoline-powered saws take over, Working 

* in teams of two, one laterally and the other 
longitudinally, they ‘cut cakes measuri 

22 inches. Blades bite 10 inches into the ice. 


single cakes onto 

carries them up to a moving 

gallery that is adjusted upward as the ice stor 
‘ge house is filled higher and highe 


Q, As the cakes move along the length of the 

* icehouse, men with hooks stand at each of 
the eight entrances to the storage rooms and pull 
the cakes inward at the rate cf one a minute. 


Floats of 
* these approach the conveyer, barring forks 
¢ used to split them thre 
reached by the saw, producing single cakes. 


cakes move up, a planer 

* shaves off slush and gives a rough surface 
to the ice for easier handling, Fourteen-inches 
of ice produce cakes weighing 322 pounds. 


ing crews, Keym; 


* a chute to the pac! 
tch the quarter-tor 


switcher, who must 
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[aaa al 
House Tests Heat Flow 


Ir ANYONE is cold in this house, it won't 
be for lack of heat—the house has nine com- 
plete heating systems, while scores of special 
heat-measuring gadgets take its temperature 
by the square foot. 

Built by the National Bureau of Standards 
to test heat distribution and equipment, the 
bungalow was equipped with gas, oil, and 
electric heaters of various types, with 
meters to determine heat loss through walls, 
floors, and ceilings; thermocouples for tem- 
perature variations; and recording thermom- 
eters, The house itself, since enclosed in an 
insulated shell, follows plans widely used 
for low-cost homes, with the exception of 
wall insulation and weatherstripping. 

Chief discovery that many heating 
systems produce wide temperature varia- 


Sphere Maps End Errors 


Tue problem of navigating a round world 
with a flat map may be solved by the use of 
curved maps that climinate the distortions 
of flat projections—distortions that compli- 
cate long-range, high-speed fight planning. 

Devised by Col, Carl J. Crane, U.S. Air 
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Kg 


paced thermocouples, suspended from 
register mi- 
ilferent levels. 


Close! 
the ceiling throughout the hou 


nute temperature variations at 
tions between foot and head levels, which, 
for health and comfort, should not exceed 
15°, say engineers. So far, top honors have 
gone to a hot-water furnace, which squeezed 
the difference down to a mere 5°, and an 
electric heater and a gas heater, both 
equipped with blowers, which held the dif- 
ference to 10°, 


Force, the slightly curved maps are actually 
sections of what, if assembled, would be a 
giant, 17-foot globe. Formed of translucent 
plastic, they can be fitted into the plotting 
table, at left above, and sections necessary 
for a particular flight can be carried in a 
plane. A special version of the air map is 
shown folded on the right. 


complicated, but ne 


ing a Toy Together 


wheels can be used 


sint makes it a support 
alts 
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New 6,000-horsepower engine in foreground heads line-up of Diesels o 


Shop in Desert 
Keeps Diesel 
ants Rolling 


Overhauled Diesel engine is lowered into a 
unit of the locomotive. When new shops are in 
full operation, they will handle every kind of 
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ide the new shops. 


RSTOW, Calif., the gateway to Death 

Valley and once a desert junction for 
overland wagon trains, will soon be the 
center for servicing the Santa Fe Railwa 
fleet of huge passenger and freight Diese 
electric locomotives. 

Although some of the overhauling and 
servicing shown on these pages is now done 
at other points, most of it will be tra 
ferred to Barstow as soon as new facilities 
are completed, Already the desert se 
center handles over half of the more th 
700,000 Diesel horsepower the Santa Fe 
road has in operation, 


work, stock 10,000 re nt items for all 
types of D 2 locomotives go 


ai 6 Pi f) 


three-element array 

Air Force and Arn 
ange communica- 

lanes and command headquarters. 


yeni, ota 


ina, developed by tl 


gnal Corps, pet long. 


between pl 


ires no special equipment in ph 

sing standard AN/ARC-S liaison transmitter- 
receiver installed in all Air Force aircraft, op- 
erator has world-wide radio coverage. 
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Antenna Gives 
Plane Radios 
(ilobal Range 


LOBAL air power needs global radio 

communication. The United States Air 
Force has both, Recently a flight of 
Superfortresses left Tokyo bound for Wash- 
ington on a one-stop flight. Forty mimutes 
out, they turned on their radios and a few 
twists of the dials brought them into direct 
contact with headquarters-on-the-Potomac, 
some 6,000 miles away. 

The planes didn’t have any special equip- 
ment, used their standard liaison radio sets. 
Something new had been added in Wash- 
ington, however—a “rotary beam parasitic 
array antenna” that literally tracks a plane 
along every mile of its flight any place in 
the world, 

Known to radio hams for years, but used 
heretofore only for point-to-point transmis- 
sion and receiving (PSM, Aug. "47, p. 92), 
this was the first use of the system for long- 
range air-ground radio communications, 

The first transmission from the planes in 
flight gave map co-ordinates of their po 
tion, their indicated airspeed, altitude, and 
course, The radio operators in Washington 
then calculated the approximate position of 
the planes at the next scheduled transmis- 
sion. The rotating beam was swung to bear 
on the expected position, and when the 
planes began sending, the antenna was 
tuned until the strongest possible signal 
was received. 

With emphasis on long range both in 
military and commercial planes, the ad- 
vantage of instantaneous communication 
with a flight, no matter how distant, is ob- 
vious. Another advantage is the compact- 
ness of the new ground antenna unit, plus 
the push-button action that swings the track- 
ing antenna completely around the compass 
in less than a minute. 


communications 
setup is this control board. Center. telephone 


panel connects directly with tactical headquar- 


RECEIVER [gy TRANSMITTER 


~ 
ters, which normally would be some distance 
away. Receiving and transmitting antennas are 
also separated to avoid interference. 


Ww 


1O PUT out fires faster, fire departments 

now can get a chemical that, added to 
ordinary water, makes it “wetter.” The 
chemical, produced by the American-La- 
France-Foamite Corp., of Elmira, N. Y. 
breaks the microscopic film normally sur- 


r 1 


1 sponge, dropped in beaker contain- 
ordinary water, got soaked but refused to 
all the way, as shown above. 


rtter Water Helps 


ouse Fires 


rounding water droplets. Mixed one part 
to 100 of water, the chemical, called Pene- 
trate, gives the water a fast-spreading and 
etrating quality that strikes at the heart 

seated, smoldering fires. It is no 
more harmful to materials than plain water. 


Similar sponge, dropped in wetter water, sank 
to bottom in three minutes because the chemi- 


cal had broken surface tension of the water. 
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AIDS TO 
MODERN LIVING 


Washer Eliminates Dishpan. A 
new dishwasher introduced by Caldwell- 
Noel Corp., of Los Angeles, Calif., operates 
on any standard combination faucet. Soap is 
inserted and the water tumed on to the de- 
sired temperature. Two streams of water 
emerge, one soapy for washing the dishes 
and the other clear for rinsing. Selling for 
about $7, the washer is available in polished 
aluminum or in enamel in pastel shades. 


Cigareties Pop Out. Upward pres- 
sure on a thumb plate snaps open this 
cigarette case and lifts a carrier that forces 
the cigarettes up so they may be easily 
grasped. When pressure is removed, a 
spring returns the plate to its original posi- 
tion. The case, priced at $9, is a product 
of the Arthur C. Sogno Co., of New York. 
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It Blows Hot or Cold. Containing 
a heating element, this new oscillating heat- 
er-fan may be used to circulate either warm 
air or cooling breezes through a room. It 
offers a choice of two speeds and two tem- 
peratures, can be set to oscillate or remain 
stationary, and may be tilted on its b by 
the turn of a knob. Priced at about $22, the 
pliance is a product of the Wittie Manu- 
facturing & Sales Company, of Chicago. 


Light Shines When You Rise. If 
you get up at night, removal of your weight 
spring-actuated 
switch to turn on this light. When you re- 
turn to bed, it turns off again. The device, 
adjustable to the sleeper’s weight, is made 
by the Rise N Shine Company, San Diego, 
Calif. It may be turned off during the day. 


Device Grips Hot Pans. Operated 
like a pair of pliers, this stainless-steel kitch- 
en tool is designed for easy handling of hot 
pans or plates. Priced at about $1, it is made 
by the Taylor Products Manufacturing 
of Colorado Springs, Colo. 


Thermostat Saves Heat. Fully 
automatic, a time-control thermostat an- 
nounced ‘by the Minneapolis-Honeywell 
Regulator Company, Minneapolis, Minn., 
includes a new electrical mechanism that 
prevents the heater from overshooting the 
daytime temperature limit during the morn- 
ing. External controls permit easy setting. 


(Ee. 


Lamp Has Switch on Top. A table 
lamp made by Homecraft Electronic Prod- 
ucts, of Chicago, has the switch conveni- 
ently located on top of the shaft, eliminat- 
ing the need of reaching under the shade. 
Using a circular 32-watt fluorescent tube for 
diffused light, the lamp has a brass base 
and wood shaft. Various shades are offered. 


Toy Has Three-Way Action. 
This wooden rocker is designed to give a 
child an active ride. When the arms set the 
rockers in motion, the feet move up and 
down with the platform on which they rest, 
and the seat glides back and forth. The 
rocker is built by Hall Industries, Inc., of 
Chicago. It costs approximately $9. 


Stand Turns Y Tree, Powered 
by a small AC motor, this stand not only 
supports a Christmas tree but turns it at the 
rate of three revolutions a minute. In addi- 
tion, a special device supplies current to sets 
of tree bulbs while the tree is turning. The 
stand is produced by the General Die and 
Stamping Co., New York. 
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Excessive camber wears the tread away along 


the outer edge. When a tire shows wear like 
this, or as seen in the two photos below, 
alignment job on your wheels is long overdue. 


Wobbly wheels resulting from such mechanical 
defects as a bent axle or uneven caster soon 
make a tire look like this, fat spots being worn 
in the tread at irregular intervals. 


A feather edge of rubber on front-tire treads 
is a sign of wrong toe-in or toe-out. A wheel 
¥” out of alignment drags the tire sideways 
about 67’ every time the car travels a mile, 


154 porutar science 


Most Flats Are 
Your Own Fault 


By R. P. Stevenson 


HEN one of your tires goes suddenly 
at along the highway, perhaps miles 
in the country on a dark and blustery night, 
it's a pretty safe bet that you might have 
detected the impending trouble and taken 
steps to prevent it. There's evidence to 
prove that some 90 percent of all such in- 
convenient tire failures can be avoided. 

This doesn't mean you must scan every 
inch of the roadbed ahead for nails and 
tacks. Anyone is apt to puncture a tire now 
and then, and even the most careful driver 
occasionally bumps a rock or curb with suf- 
ficient force to break the fabric. Such dam- 
age almost invariably results in a flat. But 
—and this is a fact that drivers often fail to 
realize—complete failure may not come for 
days, and perhaps weeks. In the interval, 
there usually is ample opportunity to detect 
the symptoms of forthcoming failure and 
repair the tire before it hangs you up along 
the road. 

Tires are built to give their maximum 
mileage under operating conditions over 


Overinflation wears the tread in the ce 
leaving the fringes in fairly good condit 
Because of abnormal tension, such a tire also 
is more susceptible to cuts and tread breaks. 


4 stopping car means the brakes are unequalized. 


which the individual driver has direct con- 
trol. Basically, these are proper inflation, 
correct wheel alignment. proper adjustment 
and efficient use of brakes, and avoidance 
of damaging road obstacies. Carelessness 
about any of these points may quickly ruin 
a tire, Examples of such damage are illus- 
trated on this and the preceding page. 
When a tire has been badly worn or dam- 
aged because of one of these rea 
of course go flat or blow out 


ing. But suppose a comparatively new and , 


Underinflation, especially if it ix excessive, 


may have this unexpected result—heavy wear 
only on the shoulders. For the cost of under- 
inflation, see the chart on the next page 


A streak of worn rubber behind one wheel of 


apparently undamaged tire 
ly? What then? 

In such cases, you may be sure that, bar- 
ring a leaky vaive or the slim chance of a 
manufacturing defect, the flat occurred be- 
se the tire, or maybe only the tube, was 
damaged in some way during operation— 
usually quite a while before the failure. 

This fact may be turned to your ad- 


Is unexpected- 


Sudden braking causes one end of each tread 
button to wear more than t.¢ other, heaviest 
wear occurring on the end that first contacts 
the road. This is known as heel-and-toe wear. 
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<+—FRONT 


CAMBER 


KING-PIN 
ANGLE 


<+-FRONT 


Steer 
of caml 


ig geometry involves proper relationship 
, caster, king-pin angle, and toe-in 


vantage. It is the basis of a method of pre- 
ventive maintenance developed by A. 
Schrader’s Son, of Brooklyn, N. Y., a di 
sion of the Scovill Manufacturing Company, 
Inc. Called the “Comparative Air-Loss Sys- 
tem,” this method of preventing tire failure 
emph: that any excess loss of pressure, 
as shown by regular gauging, should be re- 
garded as a warning that the tire has been 
damaged and will eventually go flat. 

‘The system embraces four points: 

1. Gauging of tires when they are cool, 
once each week before adding air. 


(which requires that A be less than B.) If 
any element is off, undue tire wear will result, 


2. Recording and careful comparison of 
the pressures. If the pressure of one tire is 
3 Ib. below its running mate, there probably 
is a leak in the tube, and the cause should 
be immediately determined. 

3. Keeping a valve cap firmly applied at 
all times, not only to prevent air loss in case 
the valve is faulty but also to restrict any 
source of leakage to the tube. 

4. Removal of foreign objects from the 
tire surface when the car is lubricated, 

Originated during the war as a ti 
servation measure, the system was featured 


HOW UNDERINFLATION CUTS THE LIFE OF TIRES 


EC 


RECOMMENDED PRESSURE DELIVERS MAXIMUM MILEAGE 


27 Ib, a 


10% UNDERINFLATION REDUCES MILEAGE 5% 


| 


120% UNDERINFLATION REDUCES MILEAGE 16% 


2 a | 


30% UNDERINFLATION REDUCES MILEAGE 33% 
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Warning of a flat tire is contained in this 
record, ‘The excess pressure loss in the right 


in a bulletin distributed to branches of the 
armed forces and to bus and truck fleet 
operators. That it produces results is shown 
by the experience of one company operating 
a fleet of trucks. Before adopting the sys- 
tem, the company had an average of three 
flats a day. Subsequently, the same trucks 
ran for six months and one day, a total of 
236,000 miles, before the first roadside flat 
occurred. 

The system can be applied to passenger 
cars with equal results, and a test on a 1946 
model, reported by the Schrader company, 
shows why. At the beginning of the test, 
the car still had the original tires and tubes 
and already had run 11,284 miles. While 
cool, the tires were inflated to 28 Ib. Then, 
20 nails were deliberately driven into the 
four tires, and the car was started out on a 
test run at above average speed. At the end 
of five days, the tires were reinflated to 28 
Ib., after first being gauged. At that time, 
despite the presence of the 20 nails, the 
greatest air loss for any tire was 10 Ib. On 
each day thereafter, the tires were brought 

Ib. 


after the car had been driven 
, one tire dropped from 28 to 10 
Ib. pressure, and then went completely flat 
after the car had been standing about 10 
minutes. The second gave out at the end 
of 11 days and the third after 16. It was 
not until the 18th day, after 1,844 miles of 
driving, that the fourth suddenly went flat 
on the road. If any one of these tires had 
been punctured accidentally, the excessive 


If a flat is to 
be avoided, this tire should be checked ut once, 


amount of air required to keep it properly 
inflated should have been taken as a warn- 
ing. 

‘One important point to remember in ap- 
plying the air-loss system is that tires should 
be gauged and inflated only while they are 


cool; that is, at atmospheric temperature. 
During operation, normal flexing of a tire 
generates heat, and the heat causes the 
pressure to increase, possibly several pounds, 
If a tire is inflated—or deflated—at this time 
to what is assumed to be correct pressure, 
it will be underinflated when cool. 

To make the air-loss system work to your 
best advantage, it is therefore advisable to 
have your own hand gauge and use it be- 
fore moving the car from the garage. Then, 
if no tire shows an excessive loss, you can 
drive to a filling station and bring them up 
as needed. But if one does show a sudden 
drop, better investigate at once. END 


Gauge your tires weekly, taking the reading 


after the car has stood at least two hours. 
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Arm Rest Is Removable. Al- 
though designed particularly to support the 
driver's right arm on long trips, this arm 
rest also may be used by a passenger in 
either the front or rear seat. If turned. side- 
ways, the foam-rubber cushion also doubles 
as a high chair for a youngster. A broad 
metal base keeps the rest upright while in 
use, Manufactured by the Perlin Perfect 
Products Company, of Chicago, the rest 
sells for about $3.50. It stows away com- 
pactly when not in use. 


Hand Throttle Rests Foot. Pivot- 
ed under the steering column so it may be 
swung right or left for use by either hand, 
this hand throttle is connected to the car- 
buretor by a flexible wire and may be used 
interchangeably with the foot accelerator. 
The throttle is placed so that it does not 
interfere with operation of the gear shift, 
gas being fed by drawing the lever gently 
upward toward the steering wheel, Made 
by Trans Continental Industries, Inc., of St. 
lo., it sells for about $6. 


Key Springs from Lock, Designed 
to prevent drivers from leaving the ignition 
key in the lock, a key case manufactured by 
Robert Hetherington & Son, Inc., of Sharon 
Hill, Pa., contains a spring that causes the 
key and case to spring out into the hand as 
soon as the ignition is turned off. It retails 
for about 40 cents. 


Caution Sign Reflects Light. A 
caution sign introduced by Strayline Prod- 
ucts Co., of Dobbs Ferry, N. Y., measures 
9” by 24” and stands 24” high, but it may 
be collapsed into a compact bundle for stor- 
age. Made of aluminum, the sign has re- 
flecting letters that are clearly visible up to 
250’ at night. It sells for about $3. 
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Awnings Are Transparent. 
Made of transparent plastic in blue or smoky 
green, these car-door awnings provide 
shade without materially reducing the vi 
bility, In addition, they afford protection 
from rain and snow. Introduced by the 
Toadroy Manufacturing Co., of Wellington, 
Kan., they sell at $13.50 to $19 a pair. 


= CAUTION 


GAR REPAIR 


AGG. AUTO HINTS 


1. How to Th: Radiator. Hot 
water poured against a frozen radiator in a 
narrow path from top to bottom directly 
over the lower hose connection will thaw a 
strip 2” or 3” wide and restore circulation. 
When the motor is started, the hot water 
inside the thawed tubes will soon free the 
entire radiator. A length of hose slipped 
over the kettle spout will enable you to 
reach inaccessible spots.—E. R. WaLSHAW. 


2. Belts Serve as Chains. Heavy 
V-belts wired to a wheel as illustrated work 
well as emergency ct T always carry 
a few for that purpose.—Gronce E. TOMLIN. 


3. Inexpensive Flares. Waxed milk 
containers may be used effectively as flares 
to warn oncoming traffic when you must 
make car repairs along a highway at night. 
Ignited at the top with a match, they burn 
like torches for five or six minutes, A small 
stone dropped in the bottom will keep the 
wind from tipping them.—N. W. Goopwin. 


4. Turner Cleans Off Snow. An 
ordinary pancake turner carried among your 
tools will prove a convenience when next 
you return to your parked car and find the 
windshield and rear window coated with 
clinging snow. It may also be used to chip 
ice off the windshield. —W. E. Prrrcuarp. 
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“I spotted a sign saying there wa: 


ius Prescribes 
an Oil Change 


By Martin Bunn 


OE CLARK'S voice over the wire was 
J waspish. “That highbinder charged me 
twice what the job was worth to put in 
those new rods—and when he got ‘em in the 
engine wouldn't even turn over. I told him 
that I wouldn’t pay him for work that hadn't 
done any good, and he said he'd hold the car 
until I did pay him. Then I told him—” 
The thought of Joe Clark on the custo- 
mer’s end of an argument over a repait 
bill made Gus Wilson grin. “Never mind 
what you told him. What did you do?” 
Joe's voice went up three notes. “Do?” 
he yelled, “What could I do? I had to pay 
him, of course. But I wouldn’t let him 
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and repair shop 13 miles further on.” 


touch the car again. A fell 
push it out of his shop; no 
the street. The engine won't start, and the 
next garage is 10 miles away. They'd charge 
plenty for a tow and probably won't be any 
better than this nitwit! You or Stan'll have 
to come with the wrecker and tow me 


an order,” Gus hedged. 


“That's quite 
“Where did you say you are? 

Joe named, in highly uncomplimentary 
a very small town, 
at's well over a hundred miles from 
id his partner after a brief tussle 
with a road map. “It’s almost closing time 
now, and it'll take most of the night to 
bring you in... Well-O. K. I'll send Stan. 
By the way, Joe, is there a college handy 
to that burg you're in?” 

“How'd I know?” Joe yelled, 
difference does it make?” 

“I was just thinking that while you're 
waiting for Stan it would be a good | idea 
to take a quickie course in mechanics! 

The receiver was slammed on its hook 


“And what 


at the other end of the line. Gus grinned. 
Then he went serious. He was a prey to 
the vague uneasiness that assails every con- 
scientious mechanic when he hears that a 
car he has worked on has conked out. “I 
checked Joe’s bus before he started on this 
trip to Pittsburgh,” he thought, “and it was 
in good shape—considering it’s a ’39 and has 
clocked over a hundred thousand miles. 
Well—we'll see.” 


Stay and Joe reached home sometime in 
the course of the night. When Gus got 
down to the Model Garage next moming he 
found his partner's car in the shop and its 
owner, still simmering, waiting for him. 
“You're a swell advertisement for our busi- 
ness,” Gus grinned, “What happened?” 

‘Nothing happened until I'd got three- 

quarters of the way home,” Joe growled. 
“L was driving along at about forty with the 
car running swell—just like it had been 
running ever I left here—all of a sud- 
den there was the darndest clatter you ever 
heard. The sound seemed to come from 
the crankcase. I figured it wa 
out connecting-rod bearing that w: 
about to let go. This happened ‘w 
the sticks, but I spotted a 
was a garage and repair shop 13. miles 
further on. 1 decided to take a chance that 
the bearing would hold out until I got the 
The clatter didn’t let up, but it didn’t get 
much louder, and I made it. 
The fellow who ran the garage could 
probably find a flat tire if you pointed it out 
to him, so to save time I said 1 thought it 
was a burned-out rod bearing. After he 
fooled around for 15 minutes he reckoned 
I was right. I let him go ahead and fix it, 
and went down the main drag to get some- 
thing to eat. When I got back he had the 
crankcase all unbuttoned. He said that all 
six rods were bad and I'd have to have new 
ones. Frankly, they didn’t look too bad to 
me, but I was still hoping he knew what 
it was all about, so I asked what the job 
would cost. He quoted more than twice 
what we would have charged for it, and 
we had an argument. But in the end I told 
him to go ahead. 

“He sent his grease monkey 20 miles to 
get the rods, and when he finally got started 
T could see he was strictly a left-handed 
mechanic. At last—late in the afternoon—he 
got the rods installed and the engine back 
together. Everything was fine—except that 
she wouldn’t run! That reformed black- 


out in 


smith stood there scratching his head. He 
suggested one thing after another that might 
be the matter, but I could see he was up 
a tree. I told him that if he found out what 
was wrong and fixed it I'd pay him for the 
job, but I wasn’t going to pay for putting in 
six new rods that weren't needed. We had 
another argument. He threatened to phone 
the constable and have my bus held, so in 
the end I had to come across. By that time 
I was so sore I wouldn't let him try anything 
else. I found a fellow to help me roll the 
car out into the street, and then I called 
you... What do you think can be the 
matter with the old bus?” 
“Soon find out,” Gus grunted. 


E RAISED the hood, and went over 
the engine, While he was doing it 
Stan came in yawning widely. Gus told 
him to touch the starter. “No use, boss,” 
Stan protested, but he did as he was told. 


‘The starter ground aver with no response 
from the engine, not even a cough. Deftly 
Gus checked the fuel and ignition systems; 


both were operating properly. He thought 
for a moment and then, on an impulse, re- 
moved the valve cover plate and touched 
the starter solenoid, As the engine was 
cranked over, Gus was startled to find that 
the valves remained motionless, 
as he worked, he took off the hot 
camshaft timing gear. 

“Here’s the trouble! claimed. “Look 
—five teeth h been stripped off this tim- 
ing g I wonder what caused that? It's 
made of laminated plastic, so it'd probably 
before the steel crankshaft gear, bu 
y! The jet that’s supposed to spray oil in 
here is phigged solid!” 

He cleared the oil passage with a piece 
of wire, and rolled what he got out of it be- 
tween his thumb and forefinger. “Solid 
sludge.” was his verdict. “It stopped lubri- 
cation of the gears; heat and friction did the 
rest. I wonder—” 

He got an old drinking glass from his 
bench, washed it, drained a little oil from 
the crankcase into it, and held it up to the 
light. “Your oil is foul with sludge and 
muck,” he said. “No wonder you had 
trouble—the ~ surprising thing is that you 
didn’t have more of it.” He looked hard 
at his partner. “I told you to fill up with 
fresh oil before you started. Did you forget 
to do it?” 

“Of course I didn’t forget to do it!” Joe 
snapped. “What do you think I am-a 
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dope? Why, I even used heavy-duty oil— 
that new premium stuff we got in just before 
I left. The oil-company salesman had been 
telling me how it keeps sludge and such 
stuff suspended instead of letting it settle in 
the oil pan, and I figured that using it on 
my trip would be a swell way to clean out 
my engine. When I got to Pittsburgh I 
checked the oil level. The dip stick was as 
shiny as new-—the oil had cleaned all that 
sticky brown stuff off it, so I knew it was 
doing the job the salesman said it would.” 

Gus stared at his partner. “And you 
didn’t change the oil?” 

Joe looked surprised. “No. Why should 
I? I'd gone under 1,000 miles and there 
was plenty in the crankcase. What's all this 
about, Gus? Aren’t the new premium oils 
any good?” 

“Sure, they're good,” Gus assured him. 
“So is dynamite or TNT or atomic power— 
if you know how to use ‘em. But premium, 
or heavy-duty, or detergent oil—they all 
mean pretty much the same thing—can 
cause a lot of trouble if you don’t use it 
right, So much trouble in fact that some of 
the oil companies aren't recommending it 
for passenger car 

Joe looked horrified. “That's bad!” 
said in a worried voice. “I haven't sold any 
of it yet, but I've talked it up to several 
customers. We'll be behind the eight ball 
if any of them take my word for it and get 
in trouble, the way I did.” 

“That's all right,” Gus reassured him. 
“You can go right ahead recommending it 
for cleaning out engines, and for all-the- 
time use by drivers who make long trips at 
high speed—so long as you make dam sure 
that the people you sell it to know how to 
use it.” 


(OE pointed to the broken timing gear. 
“That doesn’t look as if I know how to 
use it. If it’s that tricky—” 

“There’s nothing tricky about it,” Gus 
interrupted, “if you stop to think ‘that a 
detergent oil is just what it claims to be—a 
purging oil, While it lubricates, it cleans off 
the sludge and other muck—the waste pro- 
ducts of combustion—that accumulate on 
the innards of an automobile engine. Us- 
ually there is a dispersant in these oils, a 
chemical that is added to keep dirt and 
sludge suspended, instead of allowing them 
to settle into the oil pan. What you've got 
to remember is that the detergent cleans 
the accumulated sludge off the engine parts 
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but not out 0: the engine until it is drained 
off with the oil. 

“Your car has been driven over a hundred 
thousand miles, mostly short runs, without 
ever having its oil pan down, so its engine 
must be pretty dirty. I've been meaning to 
clean it up for you, but since we've always 
babied the car and it continued to run well, 
I never got around to it. You put in deter- 
gent oil and then drove from here to Pitts- 
burgh and three-quarters of the way back— 
say 750 miles, That long run gave the purg- 
ing oil a good chance to do its job, and it did 
it. The trouble was that it cleaned so much 
sludge out of the engine and into the oil that 
the oil passages couldn’t digest it. They 
clogged up. The jet that sprays oil between 
the crankshaft drive gear and the camshaft 
gear was plugged solid with hard, high- 
temperature sludge. If the resulting break- 
ing of the timing gear hadn't laid you out 
on the road, you probably would have 
burned out a bearing—the bearing lubricat- 
ing tubes are nearly filled up, 

“And still,” Joe growled, “you 
nothing tricky, about detergent 
ere isn't,” Gus said. “Not if you 
change it before the sludge it has cleaned 
off the engine parts has a chance to do any 
damage. For an engine that’s just average 
dirty, the oil should be drained, and the 
crankcase flushed, after about 300 miles, 
and again after another 500 miles, But for 
an engine that's really dirty, the first change 
should be made after only about 100 miles, 
You can’t do any harm by changing the oil 
too soon—but you can do a lot of harm by 
not changing it soon enough.” 

“You've got something there,” Joe admit- 
ted. “Now if you can get my bus rolling, 
maybe I'll take a little drive.” 

“What for?” Gus asked apprehensively, 

“You aren't figuring on trying to collect the 
dough you spent for the con-rod job?” 
“Naw.” The co-owner of the model gar- 
age smiled sheepishly. “We got a college 
right here in town, and I’m thinking it’s 
about time I took that quickie course in me- 
chanics you've been talking about.” END 
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Basket Chair 
and Taboret 


Covered with 
Cowhide 


MEXICAN craftsmen introduced this pa- 
tio furniture to the Southwest, Work- 
ing with primitive tools and materials, they 
have managed to fashion such comfortable 
and eye-appealing pieces that the supply of 
imported chairs and taborets like those il- 
lustrated has fallen hopelessly behind the 


Date-palm fronds are used in this Mexican 
original, but X" splints may be easier to obtain. 
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demand. If you have a spot in your porch 
or garden that calls for this rustic furniture, 
you'll find that the quickest way to fill the 
vacancy is to build it yourself. 

The drawing shows a simplified adapta- 
tion of the original; it can be made with 
jackknife, saw, and hand drill. Willow 
withes or other flexible branches that may 
be picked up in the woods are ideal for the 
frame. Hickory or ash should be used for 
the seat and base hoops, and 
splints for the diagonals that join them, 
Rawhide or raffia, and cowhide or canvas, in 
any combination, serve for the lacing and 
seat and back. 

Soak or steam the ash or hickory and bend 
it around a rough form to make the three 
semicircular hoops needed for the chair. 
Bind them to the four legs with rawhide or 
raffia set in casein glue or shellac. The 
curved top frame and arms are installed 
next, and the diagonal slats are bound in- 
side the hoops as shown. Rawhide strips 
are crisscrossed over the seat to support the 
cowhide or canvas cover, which is then 
fitted and laced in place. Seat and back are 
cut separately, and each piece is laced tight- 
ly in its frame.—Hi Swiey. 


Swinging Doors Close Off Kitchen 


Fit the doors with brass hardware. Han; 
to swing either one or both ways as 


them 
lesired. 


ESIDES being a convenience, swinging 

doors of the ship’s-cabin type bring a 
note of distinction to a doorway between 
the kitchen and dining room. The dimen- 
sions and requirements given in the above 
drawing are for two doors to suit a 3° by 7” 
doorway. 

Stiles and rails may be made from 1%” 
door stock (it measures 15/16” net), cut 
to size, and joined by blind end laps pinned 
with ¥” by 5” dowels. 


Chisel out each noteh after cuttin; 
shown in the drawing, Space tiem 18” apart. 


Notches may be cut in the stiles for the 
slats by first making a saw kerf 4” deep 
%” from the edge and then sawing away a 
X” section of this cut. At the points where 
the three rails join the stile, chisel out to 
the bottom of the first saw cut, Then mark 
off the notches 1%” apart to allow the slats 
to overlap slightly, and chisel out the 
notches, Alternatively, notches might be 
made by cutting wedges and gluing them 
into a rabbet.—Epwanp R. Lucas. 


x4 


the slats slightly and glue them in 
Also glue all the joints of the frame. 


Overlap 
position. 
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’ Blectric Clock 
| Plays Music 
on the Hour 


By R. J. De Cristoforo 


rE YOU are looking for a project worthy 
of becoming a real heirloom piece, here's 
one with absolutely no strikes against it—an 
electric clock housed in a handsome case 
along with a Swiss music-box movement 
that plays music on the hour, every hour. 
A toggle switch mounted on the back and 
wired into the circuit makes it possible to 
shut off the music during the night if you 
wish. 
T Selection of the music movement de- 
serves a lot of care. The unit shown has 
a large drum and plays two tunes to each 
revolution. In any event, since you will be 
hearing it so often, make certain you choose 
one that especially appeals to you and your 
family. Perhaps a movement can be sal- 
ed; if not, one can be bought from a 
mail-order supply house, 

Before siarting the project, it is advisable 
to study the drawings and photographs 
thoroughly to get a clear picture of the ac- 


Housed in a waln 
hour with a tinkl 


|| £4. tion and construction. You will note that a 

11 § © pin on the clock minute-hand gear triggers 

lg the action. Revolving once an hour, this pin 

. i| & momentarily presses together two electrical 
——_—_——* 2 contacts—just long enough for the music- 


mechanism motor to turn the music drum 
until two other spring contacts are pressing 
firmly against a brass disk on one end of the 
drum. This completes the main circuit, and 
the drum then makes a full revolution, stop- 
ping only when one of the latter contacts 
drops into a notch in the brass disk and 
breaks the circ When the next hour rolls 
around, the pin again closes the first pair of 
contacts and the cycle repeats. 

£ Selection of the electric clock itself is an 
FACE OF CLOCK CASE (wsrLrwooo) important feature, since it may have a face 
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of a size or shape that will necessitate alter- 
ing the case. For this reason, it probably 
will be best to leave the case until last, and 
start by assembling the music mechanism 
on the sliding bottom shown in the photo 
and drawing at right, 

Availability undoubtedly will determine 
your selection of a motor to run the music 
movement, In browsing through various 
stores, I found a dozen or so different motors 
that appeared suitable for the job. When 
tested, however, several lacked sufficient 
torque to turn the movement. I finally came 
across a capacitor type with a built-in gear 
box that turns at 2 r.p.m.—just the speed re- 
quired. 

Wiring for this motor is shown, but if 
any ordinary motor having only two power 
leads is used, connect it at A and B in the 
drawing. If you should use a larger or 
smaller music unit, check the speed of the 
drum while turning under the original 
spring power and then buy or gear down a 
motor to turn the movement at this speed. 

A capacitor was included in this circuit 
to make sure the induction motor would 
start immediately, but it is optional, A 
slight delay in starting should not make any 
serious difference. 

Take the music movement apart and dis- 
card everything except the drum and reed 
comb. The drum may be mounted as indi- 
cated in the drawing, or you may prefer to 
hacksaw the original casting and utilize its 
parts as I did. Mount the brass contact disk 
with two small screws after drilling and 
tapping suitable holes in the drum. The 
size of the notch in the disk is best deter- 
mined after you have noted how much the 
motor overruns when the current is cut. 
Locate the notch directly opposite a blank 
space on the drum so the music will stop at 
the end of a tune—not in the middle. 

‘A gear also may be screwed to the drum, 
or if you prefer it could be soldered in place. 
To simplify the job, the large gear was at- 
tached directly against the original one in 
my clock. Before operating the mechanism, 
be careful to see that the motor turns the 
drum in the right direction, for turning it 
in reverse might ruin the reeds. 

After the motor, gears, and music as- 
sembly are in place on the mounting board, 
set up the two spring contacts and apply 
the current while one is in the circuit-brea 
ing notch. Then push this spring with your 
finger to complete the circuit and allow the 
drum to make a complete revolution. If the 


An electric motor drives the music drum, Both 
are mounted on a board that is slid into place. 
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inst a brass disk 
The 


Two spring contaets ride aj 
on one end of the drum while it revolves, 


motor overruns enough to allow the spring 
to jump the notch, lengthen the latter slight- 
ly with a file so that it will not 

When this part of the project is operating 
successfully, make the two upper contacts 
and mount them on a piece of wood. Then 
include them in the circuit and again apply 
the current to check the action, 

It is now time to think about the clock to 
be used. An inexpensive kitchen model will 
do the job if you can find one with a face 
that pleases you. 

When you have located the minute-hand 
gear, the one that makes one revolution an 
hour, attach the trigger pin to it, being 
careful to see that the pin does not interfere 
in any way with the rest of the clock move- 
ment. In the clock that I used, this gear is 
readily accessible, but in some it may not 
be. This is a point to bear in mind when 
selecting the clock. 

Another is the fact that in the ordinary 
electric kitchen clock the gears do not turn 
when the hands are operated manually to 
set the timepiece. Because of this, you will 
face the problem of synchronizing the clock 
and music movement so you will get your 
tunes on the hour—and not somewhere be- 
tween. Such clocks can be adjusted so that 
moving the hands will move the gears, but 
this is a job that will vary with each indi- 
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circuit is broken when one drops into a notch 
in the disk. This stops the drum and the music. 


vidual clock. Rather than go to this trouble, 
it is suggested that when the clock and 
music mechanisms are complete you follow 
this procedure: 

Apply the current until the music starts 
to play, but cut it off immediately. Then 
set the hands of the clock to the next exact 
hour. When another timepiece shows that 
this hour has rolled around, apply current 
and let the clock go. 

Since it is necessary to synchronize the 
mechanisms in this manner only when you 
first set them going, the setting procedure 
is not enough of a drawback to discourage 
you from using an inexpensive clock. Of 
course, if you have a clock in which the 
gears turn as the hands are set you can for- 
get about this operation, 

Straight-grained walnut with an oil finish 
will give the clock case a handsome ap- 
pearance. After jigsawing the face of the 
case to the pattern in the drawing, cement 
a piece of tapestry cloth over the back of 
the lower scrollwork, and attach the clock 
with bent metal straps. Install two runners 
on the inside of the case bottom to support 
the music-mechanism mounting board when 
you slide it in or out. To soften the music 
tone, cement a piece of felt to the base of 
the mounting board. A back may be either 
screwed or hinged to the case. END 
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Tired of squeezin, 


a wardrobe of his own. 


SAND TOP CORNER (composition 
ROUND AFTER BOARD OR 
ASSEMBLY 


427x187 x34" 
PARTITION (REQ) 


1 174" FLAT HEAD 
SCREWS (24) 


12x 34x 3/8" 
ORAWER RAILS (8) — 


18 V2" x 34K 3/8" 
DRAWER SEPARATORS —| 
@ 


i 


12" FLAT HEAD 
SCREWS (8) 


374" NAILS (iN 
FRONT AND REAR 


ya" SCREWS 
RUNNERS ONLY) ——} SECURE, 
FLOOR To 
he as PARTITION 
42° 34x30 


BASE RUNNER (2) 


15" x42 20"x 70" 
FIG, 1 composition BoaRo 
(OR v4" WALL BOARD) 


(ramon S108 
RUNNERS ONLY) 
a 
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Child’s Wardrobe Is a 
Hammer and Saw Job 


way Henry Clark ie YOU'VE gotten past the stage of won- 

dering how you are going to buy all the 
clothes your growing youngster needs, you 
have probably started wondering where you 
are going to put them. That's the time to 
dig out the hammer and saw and get to work 
on this handsome, modern child’s wardrobe 
or closet. 

The basic structure is shown on the facing 
page. Three walls are cut from %” by 15” 
stock—if wood of that width is available—or 
built up from 10” and 5” widths. To these a 
top is added, and joints are butted and screw 
fastened. Back and bottom are made of 
wallboard or composition board; cut them 
to size and screw them in place, 

Base runners are put on next, Drawer rails 
consisting of %” square strips are then added 
in. the left compartment. Separators are 


sax si" 378" CUTTING CORNER RABBETS 
[ SIDE PANELS (8) 


wg x six aa 


DRAWER FRONT (4) prep x st x ve" 
f COMPOSITION BOARD 
BACK PANEL (4) 


GUIDE KEEPS 


FRONT SIDE 
FACE uP 


——— BRADS HOLD 


BOTTOM PANEL. 
TO FRONT AND 
SIDE PANELS, 


REAR CORNER 
JOINT 


SMALL alt 
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‘3° FINISHING NAILS (4) 


FRONT FACE 
CLOSET DOOR 


FIG.3 


butted in front of the rails and secured with 
countersunk flathead screws driven through 
the left side and center partition as in Fig. 1. 

Cut the drawer faces to size—in one op- 
ration if possible—and rabbet them as shown 
in Fig, 2. Eight sidepieces, all exactly alike, 
are sawed out and squared. Backs and bot: 


STORAGE DOOR 
127NAILS, INSTALLATION 
ane"NoTcH v2" euTT 
z HINGE (2) 
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toms are made of composition board, and 
drawers are assembled with glue and small 
nails. If front, back, and sides of each draw- 
er are properly squared, the bottom should 
fit snugly into the open box. Plastic handles 
are attached, and the drawers are put in 
place. Planing and filing will correct for 
sticking or jamming. 

You can now determine the exact height 
of the storage door, Cut and assemble this 
and the closet door as shown in Fig. 3. Butt 
hinges are added after their positions are 
determined and notches are chiseled out. 

It is important to get the hinges and doors 
properly aligned for correct closing. A small 
doorknob and latch are installed as in Fig. 4, 
and stops are nailed in to keep the doors from 
swinging past the shut position. Add a fric- 
tion catch to the small door, a clothes pole 
and utility shelf as illustrated, and the con- 
struction work is completed—unless you'd 
care to install a mirror in the recessed 
closet-door panel. 

To finish the piece, round the corners of 
the top and sand all surfaces smooth. A coat 
of stain or enamel dresses up the wardrobe 
—and you have a piece that will serve your 
child for years to come. END 


Kiddy Car in 
Tractor Style 


ICKED along like a kiddie car, this little 

tractor will give a child many happy 

hours. As maneuverable as a tricycle, it 
runs easily because of the large wheels. 

Build up the body from pieces cut ap- 
proximately to the sizes in the photo below. 
Assemble rigidly with glue and countersunk 
flathead wood screws. If tricycle wheels are 
not available, wheels turned from maple may 
be fitted with rubber tires and axle bush- 
ings. 

Form the rear axle from 1” channel iron, 
bending it to a U-shape so as to provide ade- 
quate room for the child’s heels on their 
rearward thrust. Use sufficient length to 
space the wheels 16” apart. Bolt the axle 
fast in a notch cut in the top of the long 
frame member about 34” from the rear. 
Over this attach a seat cut from %” stock 
Round all metal corners with a file. 

Although a tricycle fork was used in this 
case, a fork may be assembled as seen in 
the Steering is provided by a single 
X” rod, directly coupled to lugs on the fork 
and on an 11” steering shaft cut from ” rod 
You probably can find a suitable steering 
wheel on another toy 

Paint the body red and the wheels some 
ing color.—Wiinen H. FuiKen. 
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KEEPING THE 
HOME SHIPSHAPE 


A clothesline can be taut though detachable You need not diseard a vase that has sprung a 
if it is fitted with a tightener as shown. Slide slight leak. Warm it, melt some par: and 
he back until the line is tight; the swish this about inside to coat the bottom and 
weight of the clothes will keep it that’way. sides. The waxy film will calk small holes. 


To keep grapefruit, canteloupe, and melons 
from sliding about on the plate, ‘cut a flat on 
the bottom before serving. Be careful not to 
cut too deeply, of juices will escape. 


If you have to take a baby out into rain or A dish mop makes a good floor mop for use 
snow, wrap him in a transparent plastic table- under sinks or wherever there isn't. enough 
cloth: It will keep him and his clothing dry room to swing a large mop. It gets between 
and allow him to see what's going on outside. pipes and under radiators and furniture. 
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SUPPORTS BOLTED TO 
[_cOUCH FRAMEWORK 


ing storage space into a studio 
1 helps to extend cramped living 
quarters, Drawers may be made to fi 
either or both halves of studio beds. 


. PUNCH HOLES: 
IN FERRULE 


SOLVENT 


For faster, better cleaning of hardened paint- If you have trouble filling your lighter from 
brushes, pinch a few holes in the ferrule be- a bottle that has no spout, obtain a. screw: 

tween the bunched bristles and the end of the  window-spray dispenser of the type shown. Cu 
handle, This lets the solvent work through. the tube to fit the bottle and enlarge the jet. 


racks can be made easily from wire coat Breaks or tears in collapsible tubes, such as 
ers. Bend parallel legs for about 4” from those used for foothipasti and shaving cream, 


end; then tur the legs out at right angles. can be mended with strips of ‘cellulose ta 
Hang the rack on the wall with tape. wrapped once or twice around the break. 
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Flat § 


DesicNep for use under a bed, this shal- 
low chest solves the problem of where to 
store those extra blankets that overflow all 
available closet space. Mounted on casters, 
it may be moved easily when desired. 

Except for the %” plywood top and bot- 
stock is used throughout. As indi- 
cated in the drawing, the bottom is set in a 
W” groove cut &” deep into the sides and 
ends %” from the bottom edge. Simple 
rabbet joints are used at the corners, rabbets 
%” wide being cut ” deep across the ends 


torage Chest Rolls Out of Way Under Bed 


ALL woop 3° THICK 


of the 48” pieces. Assemble the box with 
finishing nails, 

Rabbet joints also are used in making the 
top framework, and the plywood top is fitted 
flush by means of a rabbet cut around the 
inside edges of the frame. Attach the ply- 
wood with headless brads, and screw a 
handle to the front edge. Locate a lid sup- 
port on the inner face of each end of the 
box, pivoting it on a screw at the forward 
end, and install a small block as a rest at the 
back.—EtMa WALTNER, 


Infrared Lamp Speeds Up Work in Drafting Room 


Tus simple device has opened up a pro- 
duction bottleneck in the drafting room 
where I am employed. Instead of having 
to wait for ink to dry before continuing a 
job, we now just snap on the light, hold it 
over the wet ink for a few seconds, and get 
on without the usual delay. 

Because the heat is so rapid and intense, 
it is best to hold the lamp a bit above the 
surface to be dried. Since the sheet-metal 
shade is considerably longer than the con- 
ventional reflector, it also serves as a con- 
venient rest for the lamp when not in use— 


Venous 
aod 
ras seorwap 
ahr 
pares 
ek Reno. 
PATTERN: 
‘SAFETY VENTS: OF GUARD 


as well as providing a safety guard in case 
the bulb should shatter. The holes in the 
shade lessen the possibility of someone leav- 
ing the light on by error.—Ronert DeLson. 


Spool Substitutes as a Level 


‘Wuen a carpenter's level is not available, 
a typewriter ribbon spool makes an excel- 
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lent substitute if the surface is smooth. Put 
down on edge, it will indicate even a very 
slight incline by rolling toward the area 
that is lower.—FRraxx SHoReE. 


HOBBY SHOPPING 


Boat Has Plastic Hull. Supplied 
in kit form, this speedy hydroplane has a 
molded plastic hull, Quickly assembled with 
only simple tools, the boat is 25” long, has 
a beam of 7%”, a maximum depth of 3%”, 
and weighs only 34 oz. without its air-cooled 
gas engine. Special molded ribs increase the 
strength of the hull, enabling it to 
shock and vibration. The boat is ma 
tured’ by Reuhl Products, Madison, Wis. 


Fly by Thumb. 
A new plastic control 
for control-line model 
planes has a wheel 
that may be operated 
by thumb to raise or 
the elevators. 
Victor Stanzel & Co., 
of Schulenburg, Tex., 
makes the handle. 


Pistol Has Various Uses. An air 
pistol introduced by Healthways of Holly- 
wood, Calif., is supplied with two inter- 
changeable barrel nozzle attachments. These 
make it possible to shoot corks, darts, BB's, 
or imitation bullets—just as you choose. Sold 
for about $4 with a supply of each projectile 
type, the pistol is accurate within 20’. 


Cribbage Game 
Made of lightweight plasti¢ 
cribbage ily in the ha 
pocket. Opened flat, it forms a standard crib- 

board. Closed, it ser 
deck of cards and the score 
price is about § 
Kencroft Associ: 


fits e: 


Plastics Kit Available. Materials 
needed for internal carving of plastic 
(PSM, Aug. ’47, p. 160) have been as- 
sembled in kit form by the Chicago Wheel 

& Manufacturing Co., of Chicago. The kit | 
includes special cutters, sanding disks, buff- | 
ing and polishing compounds, polishing | 
wheels, plastic dyes, and cements. 
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© from a few Ve enetian-blind slats. 


By R. J. DeCristoforo 


a it i 
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ts under 


Candy Tray. The lid in the center covers matches or other small articles. Ch 
ff the box 


narrow receptacle that may be used to store the lid will prevent it from slidi 


(QUICKLY made at litle cost, these gift paper, and, sandpaper wrapped around a 


items all use new Venetian-blind slats. block enables you to make bevels where 
“\ Made of good wood, such slats are a desired, 
pleasure to work with, for they come in vari- Simple butt joints and brass. escutcheon 
ous widths, have nicely rounded edges, and pins were used in making the projects pic 


are smoothly finished, ready for staining or tured. To avoid splitting the wood, it is 
painting. A local Veneti best to drill small holes for the pins. For 
turer probably will sell you cutoffs for a greater strength, coat mating areas with 
few cents, or failing that, you can buy a glue before driving home the pins. Al 
supply from a mail-order house though slats take paint readily, the seven 
The slats may be worked with just a few projects were finished in this case with a 
simple tools, A coping saw is good for maple oil stain and then waxed. 
cutting curved pieces. When it is neces The wall shelf is large enough to be a 
sary to make a lengthwise cut, a sharp knife — unit on its own, yet of a size that will per 
and a straightedge will do a good job. Edges mit hanging in pairs. It is 17” high and the 
may be smoothed and rounded with sand- width of six 1%” slats loosely spaced. ‘Two 


rings hinge the two in the lids and center partition. A cleat on 
) lid would make it easier to open the box 
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Ci 
lids, the rings bei 


Two bi 
g placed in holes drilled 


— ee SaaS 


Wastebasket. Lined with cardboard, 


it may be 
used to empty ashtrays, but watch’ live butts, 


Pipe Rack. Lengthen to take additional 
if the man who'l 


jipes 
get it has more than three. 


Napkin Holder. A natural finish and the heads 
of brass pins give it an old-time appearance. 
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slats butted together make the 3%” sides. 
All are nailed around three shelves cut from 
#” stock and spaced 6%” apart. It would 
be wise to lay the slats side by side to the 
required number and measure them so that 
you can cut the shelves to suit. The pieces 
used to edge the front of the shelves are 
¥” lengths cut from 1%” slats, 

A 18” slat is butted against the edge of a 
1%” slat to form the trough of the cookie 
server. The ends are 1%” squares butted 
inside the trough, and the uprights are 1%” 
by 2%” with a 90-deg. notch, Made of a 
2%” square of %” stock, the handle is cut 
out in the middle to fit the trough. The 
joints may be glued. 

w the cigarette box, sides and ends 
1k” wide are fitted around a bottom of i” 
stock, forming a box 3k” by 7%”. A par- 
tition is fitted midway, and the two lids are 
hinged to this with brass rings. Small holes 
should be drilled simultaneously in both 
covers and the partition so that the brass 
rings line up perfectly. The lids each are 
made of two pieces joined by cleats below. 

The candy. tray is a structure similar to 
the cigarette box, but the sides are cut on 
a slope and two partitions and a loose- 
fitting cover form a closed receptacle in the 
center. A piece tacked underneath keeps 
the lid from slipping. Outside dimensions 
of the tray are 5%” by 10K”. 

For the bottom of the wastebasket, cut 
a square from %” stock. Slats 12” long are 
nailed to it and to a square framework lo- 
cated 9” from the bottom. This frame may 
consist of %” square stock assembled with 
butt joints. For uniform spacing of the 
slats and a pleasing effect, it’s wise to lay 
the slats on a flat surface, spacing them as 
desired. Then measure across them and cut 
the bottom and frame accordingly. In this 
case, 1%” slats were spaced X” apart. 

Simple and pleasing in design, the pipe 
rack has a 2X” by 4%” base, cut from X” 
stock. The slat framework is strengthened 
by a X” square cleat (not seen in the photo) 
nailed under the 1%” by 5” top, the latter 
being beveled on three edges to soften the 
lines of the .rack. The two back slats are 
1k” by 6” and the sides are 4%” high. If 
desired, small partitions may be placed on 
the base between the bowls. 

Built on a %” by 3” by 6” base, the nap- 
kin holder stands 6%” high at the back and 
6” in front. Cleats hold the front and back 
slats together. Rounding all edges improves 
the appearance. END 


All structural parts of this doll house are cut from a single 4’ by 8° sheet of 3%" plywood. 


Four-Foot 
Doll House 
Stores Flat 


By Hi Sibley 


HERE must be some little 
Wat girl on your Christmas list 
Py | who has written to Santa for a 
f--°¥))| real big doll house. Her mother 
OF "| probably didn’t mail the letter 
because she knows that a big 
house for daughter's dolls won't 
leave much space for the rest of the family. 
But Santas who know all about housing 
shortages and small apartments can please 
both generations with a house that can be 
folded in a jiffy. 

One panel of ¥” plywood supplies all the 
material needed except for dowels and a few 
strips of pine. Lay out the pieces as shown 
in Fig. 1. Appearance of the completed 
house is illustrated in Fig. 2. The front wall 
lifts off to give access to the interior. 


Assemble the pieces as shown in Fig, 3. 
Small dowels with rounded ends are in- 
stalled where indicated, and slightly larger 
holes are drilled in the matching. pieces, 
End walls of the two-story part and of the 
wing and kitchen are dowel-fastened to the 
base, and the rear wall i Put in the 
partitions and floors, and then the roof and 
chimneys. The front wall goes on last; both 
it and the rear wall are secured by turn but- 
as shown in the lower inset detail of 
Fig. 3. 

If you want a simple job, stencil the win- 
dows in blue and put a frame of thin wood 
around the door. Transparent windows set 
in openings are made as in Fig. 4. Carved 
valances and window boxes are attached 
with brads and glue. 
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Grenade Bank “Explodes” When Full 


By Jack 


linger 


NLESS you choose to smash it with an 
axe, you'll never succeed in robbing 
this bank when you're short of change. The 
only way to get back the pennies, nickels, 


ee coh er 


venngent TESS 


a 
= 


or dimes already in it is to put in more— 
and more—until the bank is full. Then, the 
last coins unlatch the mechanism and allow 
the two halves to fly apart. 

‘After turning the halves from softwood, 
cut the indicated grooves in the side with 


When the bank is 


All the parts are pictured above. In the left 
foreground are the two halves of the chute. 
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a rasp and drill 3/16” holes in the lower 
half for two springs. Form the coin chute 
from two 1” by 2” pieces of 20-gauge 
brass, Bend each lengthwise to a U-shape 
so as to form an opening just wide and long 
enough to take a nickel when the two pieces 
are placed edge to edge. 

Examination of the drawings will show 
that the chute halves are pivoted at the 
upper end, a small spring holding them to- 
gether at the lower. Make two 3/16” by 
1%” hinge bars from 1, 16” brass, and solder 


one bar to the side of each chute half at the’ 


upper end. Solder 1/16” by ¥” by 1%” 
lock bars to corresponding sides of each 
chute half at the lower end. Note that each 
lock bar is filed at an angle . the outer end. 

Two brass angles support this assembly, 
the chute halves being hinged on 1/16” 
serews fitted with small bushings, Attach 


the-angles to the upper half of the bank with 
flathead wood screws. 

Cut the inside locking ring from sheet 
copper and fasten it to the lower half of the 
bank with flathead wood screws. You 
should now be able to snap the two halves 
together. If the lock bars fail to snap into + 
piace, you can probably remedy the diffi- 
culty by placing a cardboard ring under 
the locking ring to raise it slightly. If the 
bank halves are too loose, raise the angle 
plates slightly with cardboard shims, At 
this point, you can unlatch the mechanism 
with a small, thin screwdriver. 

In the top plate, drill and file a coin slot 
that will just pass a nickel, being careful to 
locate it directly over the chute. Attach 
the plate with flathead screws, countersink- 
ing the heads. Then fill in with solder and 
smooth with emery paper, 


Repeater Rubber-Band Guan Gets «Big Game’ 


ree Pp rrerere re) 


itunes. 
HARD PuASTIC 


Spel mera 
aESSED TO 
‘ROTOR ‘ors, 
Tactasze) me.3 


curours, 
UNDER DISKS 


Bungee manos 
RE CUT Frat Ou 
Giusndanee aes 


a rubber-band gun that looks like 
a gun, cocks with a click, and shoots three 
bands one after another on one load! 
making several of these guns and 
panel, on which pictures of big- 


mals ‘are revealed when the flying bands * 
ick 


knock aside covering disks, you will have an 
interesting indoor game. 

Lay out the pattern of the stock on three 
sheets of %” plywood bradded together. 
Then drill the two 3/16” holes and saw the 
stock to shape. Now separate the three 
sections of the stock, Cut away part of the 


middle one to accommodate the trigzer and 
rotor, Also make saw kerfs to take the trig- 
ger spring and guard. 

Glue the two pieces of the middle section 
in their original position on one of the solid 
sections. After installing the rotor, trigger, 
and spring, put the other section on tem- 
porarily to see that everything works, If it 
does, glue this section in position. Notch 
the back 4” of the barrel to fit the stock and 
attach with two 14%” countersunk wood 
screws after gluing. When you use the gun, 
squeeze the trigger slowly.R. R. CoLe. 
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Youngsters who like action in their toys will enjoy making these tireless spike drivers work, 


Toy Workmen Drive Spike 


‘CHANICAL toys seem so much a 

product of our own century that it 
may be hard to believe this one originated 
around 300 years ago. In the tavern scene 
reproduced on page 129, Jan Havicksz Steen 
depicted an ingenious plaything held firmly 
in the hands of its young owner. You can 
make a copy from pine and plywood. 

The two handles are made of %” wood 
with holes spotted in the same position on 
both pieces, Each of the figures is made 
of ¥” plywood sides glued around the ” 
ions used for head and body and 

If you have access to a power jig- 
make all four sidepieces at one time. 


saw, 


Assemble the figures with glue and sand 
and shellac them carefully. Drill 5/32” 
holes into the center of the hands to hold 
the hammer handles, and also drill scant 
3/16” holes through the legs as shown. 
Hammer heads and the spike are shaped 
from %” stock. Dowels used for the ham- 
mer handles should be cut a trifle long ini- 
tially so that they can be trimmed as needed 
until both hammers hit the spike squarely 

Give all parts a final sanding. Apply a 
coat of shellac and allow it to dry before as- 
sembling the moving parts. Paint in the 
detail and color as indicated in the photo on 
e 129.—James J. O'Hara. 
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WHAT’S YOUR ® ? 


i y attic, I tkeneed a work 
bie into a partition. It came out promptly 
when I sent a string-suspended mousetrap 
down after it—Howarp A, GuNnvEKsON. 


ae find the fuse for an outlet with the 
st stair climbing, I plugged in a nonself- 
iz arting electric clock synchronized with my 
watch, and then downstairs pulled one fuse 
a minute. The time on the stopped clock 
told me which it was.—Doxatp Srewanp. 


Freezing Holes in Rubber. | can't 
drill or cut sponge rubber cleanly when it’s 
soft, but by soaking it in w 


and then 
I get a crisp, workable 
w must also be kept 


freezing it in dry 
material. The drill or 


Saw Stretches Shelf. And it needed 
stretching, too, because the cabinet to be 
fitted measured 36” while the longest board 
Thad was only 30”. To make it bigger I cut 
it down as shown. The center piece moves 
back, the edge is sawed off, and I have an 
indented shelf—A. RicHanp Fiske. 


ious solutions of problems in the 
camp. It doesn’t 
works, 


garage, 
matter if it's wacky—if 


Wrought-Iron 
Tables fave 
Glass Tops 


By John P. 


nold 


Bde tind wrought-iron table in 
either of the two designs shown here 
will quickly make a place for itself in the 
household, Impervious to weather in a ter- 
race, porch, or garden spot, it’s equally at 
home indoors as a serving table, a plant 
stand, or simply a side table. When not 
needed, it can be disassembled by remov- 
ing two bolts and compactly stowed away. 

Dimensions on the drawing are for a 24” 
by 32” glass top, but the length can be al- 
tered to suit. Whatever size you decide on, 
get the plate-glass top before starting work. 
Unless you are familiar with glass work, 
best to buy it cut to size with the edges 
polished. Legs should be not smaller than 
%” square mild steel. You'll also need some 
flat bar stock for ri nd stretchers. Alumi- 
num might be used instead if available. 

In making the cross-leg design, it’s well 
to lay out a full-sized plan on paper and 
mark the half-lap joints from this. Cut the 
legs to length, lay them on the and 
transfer the lines of the joint, which can 
worked out with hacksaw and file. It should 
be a good push fit, without looseness. Drill 
through for the stretcher bolt. 

If you prefer the half-round legs, lay out 
a full-size pattern of the curve and check 
the work against it frequently while bend- 
ing it to shape. Form feet on the lower 
sections by heating red hot and upsetting 
the metal with a hammer to the form shown 
in the drawings. Join the two halves of each 
leg by welding, brazing, or bolting as shown 
in the drawing. In the latter case, fillets may 
be formed and gaps filled with iron furnace 
cement. 

Both upper ends of either type of leg are 
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drilled and tapped. Cross rails are fastened 
with bolts and notched half their width from 
the top edge to form half-lap joints with 
the top stretchers. Notch the latter accu- 
rately so that the joint beneath the glass is 
flush. Bent-up tips on both members, 
formed as shown below, hold the top from 
sliding off. 

The lower stretcher is drilled and tapped 
at both ends. If means are available, it can 
be twisted as in the photo above. 


Tip w 
form 


rail and stretcher ends by hammering to 
lips that will keep the top from sliding. 


i 4 “ 
Two bolts hold the top rail etcher is Noteh to} and. stretchers 
posarail with a bole open the Mall ap joint. form a fi int for the glass 
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Copper Overlay 


LEAMING copper and clear plastic are 
combined in this distinctive pair of book 
ends, The contrasting materials and simple 
design make them an appropriate accessory 
for use with modern furniture. Two 5” by 
6” pieces of %” clear plastic, two 6” by 10” 
pieces of 16-gauge sheet copper, and six X” 
tubular copper rivets are the required ma- 
terials, 
After cutting, smooth all the edges of the 
copper and plastic with a file. There will 
be less chance of marring the plastic if the 


Cat the copper to shape on a jigsaw, or if this 
is not available, a jeweler's saw may be used. 
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1@-GA SHEET coPPER 


on Clear Plastic 


Makes Modern Book Ends 


filing is done before removal of the mask- 
ing paper. If available, a bending brake 
would be a convenience in bending the 
copper, but it can easily be done without. 
Polish the copper, and drill holes in the plas- 
tic and copper for the rivets that hold the 
pieces together.—Doris ALLER. 


Tubular comer rivets are used to attach the 
copper overlay to the piece of %” clear plastic. 


Chucked on the table, lathe work can be drilled 
with holes accurately parallel to the turning axis. 


Lathe Chuck 
Doubles as 
Drill Vise 


wis this adapter your lathe chucks 
ind faceplates can be used on the drill- 
press table, often without disturbing the 
way the work is chucked or clamped. Lathe 
work can be transferred to the press with 
assurance that all drilled holes will be par- 
allel to each other and to the axis of turn- 
ing, and at exactly 90 deg. to the face. Any 
desired drilling location can be selected by 
4 combination of table swing and rotation 
of the chuck or faceplate. 

For accurate results the center hole of the 
table must be bored round and free of taper. 


‘These three parts are all you need to mount 
lathe chucks or faceplates on the drill press. 


This boring setup enlarges the center hole of 
the drill-press table. Note the lower bearing. 


The setup shown above does this nicely. I 
used 11/16” bar turned down to 4” at one 
end for the drill-press chuck, and cross- 
drilled twice for a %” lathe bit and setscrew, 
A hole in a plate bolted to the base table 
serves as a lower bearing for the boring bar. 
I enlarged the center hole to 1%”, taking a 
series of light cuts at low speed. 

The adapter parts are straightforward 
machining jobs. Check the dimensions 
against your drill-press table, and thread 
the spindle nose to fit your chucks and face- 
plates, Turn the spindle nose so that it will 
make a free push fit in the bored-out table 
hole. Be sure there’s at least 1/16” between 
the spindle end and locking plate. 

Chips can be kept out of a chuck by 
placing a pap.r “apron” on the work and 
drilling through it. On through holes, da 
age to the chuck or faceplate may be pre- 
vented by the uve of a pad of scrap mi 
under the work.—Joun A. BATES. 


No critical dimensions are involved, and ordi- 
-rolled steel will do as material. 
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¢ NEW SHOP IDEAS 


Vise for End Milling. [ tried coun- 
terboring a hole in a boring bar by holding 
it on the drill press in V-blocks, but the bit 
caught on a transverse hole tapped for a 
setscrew and would not stay true. Finally 
1 gripped the bar in the four-jaw chuck on 
the lathe tailstock and fed it against an end 
mill, with good rsults.\-H. L, Pamuips. 


Shield Muminates Fine Work. 
If you have a grinder with an illuminated 
safety shield, you'll find this ideal for deli- 
cate work such as assembly, fine hand grind- 
ing, and carving, for it gives needed light 
and protects the eyes, The one above, 
mounted on a heavy base, is detachable for 
replacement on the grinder.—J. P, ARNOLD, 


Fig. 3 DRILLING FULL SIZE 


FIG.2 DRILLING ¥3q SMALL 
- Ee 1 


Drill Used as Floating Reamer. 
undersized hole to finish size 
with a drill is often disappointing. If the 
drill is rigidly mounted, a slight bend or 
misalignment will create a bell-mouthed or 
tapered hole. However, steel sleeves have 
been drilled with true ‘holes up to %” in 
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diameter by a routine method as follows: 

The hole is spotted with a stubby drill 
reground as shown or with a centerdrill 
(Fig. 1). It is drilled 1/32” small as in 
Fig. 2. The reaming drill is mounted in a 
taper-shank chuck held as in Fig. 3. Float- 
ing action permits it to center itself perfectly. 


Seriber Has Mike Adjustment. 
‘An inexpensive micrometer with the frame 
cut off forms the heart of this scriber and 
depth gauge. The spindle was annealed, 
both ends centerdrilled in the lathe steady 
rest, and the barrel mounted between cen- 
ters. With a sharp tool and very light cuts 
it was turned true along %” of its length. 
The head was rough-turned, drilled 1/32” 
undersize, knurled, and then reversed in the 


Tailstock Wipers Clean Ways. 
Chips trapped under the tailstock when it's 
loosened and reclamped may throw it out 
of alignment or embed themselves in the 
ways. It's a simple matter to equip the tail- 
stock with wipers like those used on car- 
riages. A band of 1/16” by %” stock is 
shaped to the casting and drilled near each 
end. Spot the band about 1/16” above the 
ways, transfer the holes, and tap 6-32. At- 
tach the piece with two screws and a strip 
of felt low enough to ride on the ways. Soak 
the felt with oil—Rictarp Hanscom. 


chuck to finish-turn the face and bore the 
hole a light press fit for the barrel. This was 
pressed in and a hole tapped for a setscrew 
and a hardwood plug that lock the spindle. 
The spindle was lapped flush with the face 
at the 1.000” reading, tapped, and fitted 
with a spring-steel scriber. Settings are the 
difference between 1.000” and the reading. 
For depth measurements, add the scriber 
and screw thickness.—Paut T. CLEMENTI. 


and always seem to drop off when your 
hands are busy. Pins set in them end the 
trouble. Spot a hole in each at the same 
position, clamp both in the vise, and drill 
the holes through into the vise jaws. Secure 
the pins in the loose jaws by screwing, rivet- 
ing, or soldering them.—Joux A. BLAKER. 


Sleeve Adjusts Boring Tool. 
Many boring-bar holders have no height ad- 
justment. The split eccentric sleeve shown 
gives a good range, a twist raising or lower- 
ing the bar while keeping it perfectly level. 
Turn the sleeve outside, knurl the collar for 
a finger grip, and chuck it off center in the 
four-jaw to drill and ream the offset hole. 
Mill or saw the slot. 
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ioned jaws gauge 


By Herbert Pfister 


ICK up these spring calipers and you've 

got a reading before you can say, “What 
size?” The geared pointer indi 
magnified scale, making it easier to read 
mall fractions. It's a fascinating job to 
turn out this toolbox gadget. 

You can save time by getting some k” 
graph paper instead of drawing the i” 
squares, On this, trace the patterns for 
pieces A, B, and C by following them from 
square to corresponding square. Cut out 
and paste the patterns on 3/32” brass to 
minimize waste. A metal-cutting bandsaw 


ates on a 
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ize scale makes for reading’ aceuracy. 


or jigsaw will make 
but if you are patient the work can be done 
with a stout metal-cutting blade in a 
jeweler’s or a coping saw. Cut the pointer 
E from 1/16” brass. 

Do all filing, drilling, and tapping on 
these parts first. Secure leg B to piece C 
with two 2-56 screws, Place a 3” gear that 
has a %” hole (or is bushed to that s 
’ rod set in the hole in piece C 
through this and the gear for two rivets. 
Cut out a 1%” gear segment with the holes 
and rivet it on with escutcheon pins. 

A detail at the top of the drawing shows 
how the pointer E is riveted to the hub of 


short work of cutding 


Turned studs D and G, which serve as pivots, thread into A and are locked with nuts beneath, 


Oui 


a %” gear. The slotted end of the clock 
spring is secured with a short 2-56 screw 
for which the hub is tapped. The other end 
hooks around a 2-56 screw in part A, spacer 
F raising it to the gear hub. 

Drill and tap the jaws of both caliper 
legs to receive two shouldered bits of 3/16” 
drill rod threaded 2-56. Turn these up tight 
and solder; then file them flush all around 
with the jaws. Fasten two pieces of hard- 
wood to the handle end of A with flush 
rivets and shape them to it. Polish the brass 
with fine steel wool and shellac the handle. 

Mount the movable leg on the turned 
stud G and lock with a nut beneath. Put 


ments 


the small gear with its spring and pointer 
on stud D, meshing with the segment so 
that the jaw tips touch before the pointer 


194 show assembly. 
You can calibrate the scale by placing 
pieces of drill rod or other accurately sized 
stock between the jaws and scribing deeply 
right along the bevel of the pointer. Use a 
scale to divide the intervals so obtained into 
thirty-seconds. Another method is to hold 
slide calipers locked at steps of 1/32” be- 
tween the jaw tips to scribe the scale, 
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HARDWOOD HANDLE 


BRASS BODY (A) 


TRIGGER (C) 


SPRING-GEAR 
ASSEMBLY (D & H) 


MOVABLE JAW (B) 


INDICATOR —— 


Edge-on views from opposite sides show calipers assembly. Note spacer under the spring end. 
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Magnet Aids Welder. A magnetic 
dispenser for use with arc-welding starter 
powder is made by the Electrical Engineer- 
ing Company, of Indianapolis. It consists 
of a weighted base enclosing an alnico mag- 
net, with a conical depression in the top. 
Placed in the depression, the vowaer be- 
comes magnetically charged. When a weld- 
ing rod is dipped in it, enough powder at- 
taches itself to the tip of the electrode to 
start an arc. The powder (PSM, April '47, 
p. 197) helps strike arcs at low amperages. 


Sander Is Versatile. A pivoted 
framework that locks in any position from 
vertical to horizontal adapts a belt ‘sander 
made by Grover Products, of Los Angeles, 
to a variety of jobs. Tension of the standard 


1” by 42” belt is easily adjusted with a 
wingnut. Ball bearings provide smooth op- 
eration, The sander sells for about $19. 


Vise Grips Odd Shapes. In addi- 
tion to clamping work in the usual way, a 

bench vise offered by Benjamin Uydess & 
Sons, Inc., of New York, includes removable 
steel fingers that make it possible to grip 
disks, balls, hemispheres, and irregular 
shapes of almost any kind in convenient 
working position, Priced at approximately 
$15, the vise also comes with a ring-arbor 
attachment that slips over one of the steel 
fingers. Tubular work is clamped then be- 
tween the arbor and a second steel finger. 


Attachment Turns Metal. With 
this new attachment, a drill press, wood 
lathe, grinder, or even a polishing head may 
be used to turn or cut bar-stock steel, bronze, 
or aluminum. Priced at about $12, it con- 
sists of an L-shaped unit with a built-in 
micrometer feed and locking screw, two 
guide bushings %” and X” in diameter, and 
one bit each for steel, bronze, and aluminum, 
For wood lathes and grinders, the manufac- 
turer, the Millholland Screw Products Cor- 
poration, of Indianapolis, also offers a face- 
plate chuck for an additional $4.50. The 
bits are self-positioning when they are 
locked in the micrometer tool slide. 
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They Built PSM Projects 


Jeeps Still Have Glamor. For 
their young owners, there’s plenty of excite- 
ment left in these pedal-powered composites 
of the two plans offered PSM readers in 
Dec, ‘45. Above, a version of “Bizerte 
Gertie,” made by G, E. Nicholls, of Wanga- 
nui, New Zealand, who had to use such 
Australasian wood as jarrah and rimu, Ver- 
non Jahr, Bemidji, Minn., combined some 
of Gertie’s features with those of the wood- 
en jeep, and his wagon is shown at the 
upper right, For his first handicraft project, 
E. Kirchener, of Cleveland, built the model 
at right. 


Rell Ringer Plays Musie. When 
William DeWolf, of San Francisco, built his 
bell-ringer tower (PSM, Dec. ’45) he put 
two phonograph motors to good use. In- 
stead of the ringing mechanism originally 
described, he uses one motor with an off- 
center pivot to pull the bell cord. The sec- 
ond motor plays Christmas recordings into 
the bell tower. Another adaptation consists 
of a cross studded with flashlight bulbs. 
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It’s Good Enough for Two. At 
least that’s what John Serina, New York, 
thought when he completed one of the 
three-way PSM portables pictured above, so 
he built a second one as a gift for one of the 
set's many admirers. The cases are entirely 
of Mr. Serina’s design, being different in 
most respects from the original two-part 
cabinet described. Outer covering is of 
leatherette, and the half door opens on the 
dial, controls, and a jigsawed hardwood in- 
lay over the speaker grille. 


Fuel Oil Pumped from Cellar to Upstairs Outlet — 


Tus pump unit was rigged up to elimi- 
nute the necessity of lugging oi from the 
cellar every time a 
ed filling. A switch upstairs near the oil 
outlet turns on the motor. 

The pump was obtained from an old 
furnace oil burner and the %-hp. motor 
from a washing machine. By mounting the 
motor on a hinged base, its own weight was 
utilized to help keep the V-belt A 
coil spring under the raised end of the 
mount takes excess strain off the belt. 

The 5/16” tubing from each barrel was 


Clips Hold Rolled Blueprints 


Buvernints that have been rolled up 
may be prevented from rolling off the end 
of a table by two or more stops fashioned 
from paper clips. 

Bend the clips to form an angle and then 
secure them to the table with thumbtacks. 
With these in place, several rolls can be 
conveniently stacked in no danger of sliding 
off the table.—W. B. Eacan. 


Heater Made More Efficient 


Ir your pot stove is the type that has a 
water jacket only around the dome, its effici- 
ency can be virtually doubled by winding a 
continuous length of copper tubing around 
the firepot and connecting the coil into the 
household hot water system. 

Tubing from %” to %” can be used. You 
will need from 20’ to 35’, depending on the 
stove size and the number of turns you 
want. Pipe-thread adaptors will provide 
the connections to the hot and cold water 
pipes. You will also need two sweat-fitted 
elbows. In making the connections, remem- 
ber that the bottom of the coil should con- 
nect to the cold return and the upper to the 
hot-water lead. Fasten wire screening over 
the coil and on this trowel a ¥” layer of 
asbestos cement as insulation to conserve 
heat.Joun Mracex. 


led to a three-way oil valve. Ours consists 
of two gas-stove valves attached to the 
pump suction line. This makes it possible 
to switch from one barrel to the other, and 
refill the empty one—A. J. Seymoun, Jn. 
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nist’s gauge with a platform attached Only 4” this pin was increased in size 


provides a flexible stage for your subjects. by phot it through a tube 1” long. 
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Lens Tubes Shoot Em Big 


Bigger-than-life blow-ups 
cinch with these homemade lens tubes. 


are a 


They'll work on almost any camera. 


By Charles Smith 


pictures that show small objects bigger 
than life size can be taken with almost 
any camera, provided it has a removable 
lens, The trick, of course, is to use a lens 
extension tube. Don’t fret if you do not 
have facilities to machine metal tubes; card- 
board tubes do nicely if fitted with care. 

Take the lens out of your camera (if you 
have a between-the-lens shutter, remove the 
whole unit), and fit a short tube in the hole 
in the lens mount. If you can’t locate a tube 
of the right diameter, build up one that’s a 
loose fit, using strips of glued paper. It's 
well to make several tubes of different 
lengths at the same time—ones 1”, 2”, and 
8” long will do as a starter. The lens should 
be fitted to the outer ends of the tubes, 
again using glued paper rings if necessary. 
Coat the inside of each tube with flat black 
paint, and be sure the tube screws squarely 
into the camera and the lens screws squarely 
into the tube, 

If your camera has a ground glass, you're 
now set to try a few shots. If not, the pro- 


A hair root magnified 50 times. A microscope 
objective was used as the lens in this case. 


per focus for each tube must be determined 
first. Remove the back of the camera and 
tape a piece of ground glass or tracing pa- 
per in the plane the film occupies. With the 
shutter open, move an object back and forth 
in front of the lens until you find the sharpest 
focus. A piece of graph paper is handy for 
the purpose since it also shows the exact 
area that can be photographed with a par- 
ticular tube. Block off on the paper the 
field that each tube covers, This provides a 
ready guide as to which tube must be used 
to cover any object photographed. 

After the test object has been brought 
into sharp focus on the temporary ground 
glass with the lens wide open, carefully 
measure the distance from the lens to the 
object. Make a notation of this, along with 
the size of the area covered. 

Because the distance from the lens to 
film has been increased, it will also be neces- 
sary to compute—and keep a record of—an 
exposure factor for each tube. This factor 
may be determined by measuring the di: 
tance from the lens to film, squaring this dis- 
tance, and dividing by the square of the 
focal length of the lens, This yields the 
number of times you must multiply the ex- 
posure that would be normal for any given 
lighting condition without the tube. 

If at all possible, use a tripod to support 


or 


‘Two match heads present this appearance when 
pictured through a tube. One has been burned. 
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the camera, and if the tube tends to sag, 
install a prop to keep it at right angles to 
the camera. Exposures should be made with 
ble release, for any vibration will spoil 
the picture. If you have no cable release, 
shut off the room lights, open the shutter, 
and use the light switch for exposures. 

Any illumination may be used, but I find 
a gooseneck lamp very convenient. For con- 
y spotlighting, I also sometimes use a 
slide projector. Masks for spotlighting small 
objects may be made by placing coins or 
other objects on a sheet of process film and 
then flashing with light. After being devel- 
oped, the film can be cut and fitted in the 
projector as you would a slide. 

Rather than disturb the camera after it 
has been set up, you may find it more con- 
venient to focus by moving your object 
toward and away from the lens. For this, a 
machinist’s surface gauge may be adapted 


Gas 


Licur in weight and water-resistant, a 
gas-mask holder may be easily converted 
into a bag for carrying a small camera and 
accessories. Its size makes it particularly 
suitable for a 2%” by 3%” Speed Graphic. 

In this ease, a pocket of waterproof can- 
vas was made to fit the camera snugly. This 
was then sewn into the bag with %” sponge 
rubber as lining on four sides and the bot- 
tom, protecting the camera from dampness 
and from bumps or falls. A second pocket 
was installed to keep six film holders in an 
upright position, and a third accommodates 
filters, a lens hood. and other small acces- 
sories, 

Overlapping flaps secured by snaps pro- 
tect the contents. A shoulder strap makes 
the bag easy to carry.—Joux TrimB.e, 
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Placed on a black background, these rice grains were photographed through a tube 1” long. 


to provide a handy stage on which to pose 
the object to be photographed. Stick a 
small block of wood on one of the prongs 
and glue a square of cardboard ta the wood 
This little stage may then be tilted to any 
angle, raised, lowered, and the entire unit 
may be moved to bring the abject into focus. 

Exposures are no problem if you us 
meter and take into consideration the ex- 
posure factor determined for the tube. If 
you do not have a meter, a few tests will 
indicate the proper exposure for any par- 
ticular condition. In any case, it is advisable 
to go down to the smallest possible stop on 
your diaphragm because in this work the 
depth of focus is very slight. 

Occasionally you may get bright streaks 
across photographs of shiny objects. These 
may be avoided by adjusting your illumina- 
tion so that light is not reflected directly 
into the lens. END 


Mask Holder Makes a Convenient Gadget Bag 


Safe inside « watertight box, the camera and flash are tripped by a rubber: 


led plunger. 


Dive for Your Photos 


NAPSHOTS under water are easy, inex- 

pensive, and fun. This outfit was built 
on a South Pacific island and used among 
the coral reefs in those wonderfully clear 
waters. You can borrow the idea for future 
use at your favorite swimming hole. 

The equipment consists of a sturdy, wa- 
tertight box of %” outdoor plywood holding 
an inexpensive fixed-focus camera with syn- 
chronized flash. Melted tar was used on the 
joints and around the clear-plastic windows, 


A swimmer poses for an underwater portrait. 
For such shots, a fixed-focus camera is best. 


and the lid was fitted with a gasket cut from 
an old inner tube and bedded in tar, The 
shutter was tripped by pressing a plunger 
through a loose rubber diaphragm, Bar 
solder was attached -to the bottom to neu- 
tralize almost all buoyancy. A partition 
in the box eliminates internal reflectior 
Test the box thoroughly for watertight- 
ness, and then, armed with diving goggles, 
you'll be ready for.a new kind of photog- 
raphy.—Cnartes E. Dunsinc. 


A small fish swims by. Fast film and a No. 11 
bulb are quite effective up to 8" in clear water. 
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PHOTO IDEAS 
AND EQUIPMENT 


Synchronizer Easily Checked. 
An instrument made by Hall-Barkan Instru- 
ments, Inc., of Tuckahi Y., guides ad- 
justment of solenoid synchronizers. The 
primary mechanism is an up-and-down slide 
containing a slit that moves in front of a 
lighted screen of equal width bands of red, 
yellow, and blue. If the operator, looking 
through the instrument toward a lamp be- 
hind the open back of the camera, sees all 
bands in full width when the shutter is 
tripped, there is perfect synchronization. If 
the top band is partly cut off, the shutter is 
late. If the bottom one is partly cut off, the 
shutter is ear! 

In use, the instrument is attached to the 
lens mount, the lens is set at infinity, the 
cocked shutter is set at the speed for which 
adjustment is desired, the synchronizer is 
connected to the battery and the instrument 
to the remote control outlet, and a eocking 
lever on the instrumer 


raised. 


Head Tilts to 90 Deg. Locked by 
turning a setscrew against a 12” sliding rod, 
this tripod head tilts on a 3” butt hinge that 
is mounted to leave 1” space between the 
two %” by 3K” by 6” wood members. 

Slots 1” deep are centered in one end of 
the top and base for collars made from %” 
lengths of %” brass rod, and %” holes are 
drilled edgewise across each piece for %” 
stove bolts on which the collars pivot. 
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Drilled lengthwise, the collars are tapped 
for the stove bolts. One is drilled and 
tapped half through for the threaded end of 
the slide rod. The other is drilled so the 
rod may slide, then turned 90 deg., and 
drilled and tapped for the setscrew. 

After 4” holes are drilled, %” nuts are 
hammered flush against the inner face of the 
top and base for 1” wing bolts to attach the 
head and camera.—Sam C. Donacpson. 


Wallet Holds Filters. The plastic 
compartments of this wallet were designed 
to permit quick removal or insertion of filters 
without getting finger marks on them. Made 
of leather, it was introduced by Peerless 
Camera Stores, Inc., of New York, as part 
of a movie filter kit. The kit also includes a 
combination lens shade and holder. 


Balance Pans Improvised. Even 
with good care, balance pans supplied with 
photographic scales often become pitted. 
As indicated in the photo at right, you prob- 
ably have several good substitutes at hand. 
Two plastic saucers, filed until their weights 
are identical, are one possibility. Waxed 
cups are another.—Davip H. THostpson. 


Timer Snaps You Too. If your 
camera is not equipped with one of the de- 
layed-action devices that enables you to get 
into the picture, the situation may be rem- 
edied with one of the flight timers sold at 
model-airplane stores, Form a loop in one 
end of a piece of stiff wire and hook it over 
the shutter-release lever. Loop the other 
end around the plunger of the timer so that 
it will trip the shutter.—F. G. Kxicur. 


Container Protects Brush. 
Mounted in an old lipstick case, this lens 
brush is always protected from dust, The 
outfit may be made by cutting the handle 
from a No. 10 or 12 camel’s-hair brush, 
cleaning out the case, and attaching the 
brush with liquid solder. Let it harden well 
before using—Enic Kana 


Blower Dries Roll Film. A small 
blower, a 75-watt lamp, two cans, and a 
few scraps of tin are used in this dryer. Lo- 
cated in the taller can, the lamp is wired in 
series with the 24-volt blower, thus both 
dropping the voltage and supplying some 
heat. An opening cut in the side of the film 
can admits warm air through a connecting 
tunnel, and an opposite hole discharges it. 
The can top is used.—R. B. GoovELL. 
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Bench instrument or pocket-size midget, a multitester is a must 


every electrical shop. 


Completing Your Multimeter 


If you built the tester described 
last month, you will want these 
further pointers on its u 


By Gilbert Sonbergh 
PART THREE 


NCE all the essential information needed 

for building three types of multimeter 
was given in the two previous issues, you 
probably have your tester pretty well under 
construction, The two smaller units illus- 
trated last month present no special prob- 
lems. Most of this discussion, therefore, 
concerns the featured instrument. 

It was stated that the range of a se- 
ries ohmmeter cannot readily be lowered 
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enough to measure very small resistances. 
To do that a shunt ohmmeter was recom- 
mended. The principle of the shunt ohm- 
meter will be recognized as the same one 
used to determine the internal resistance of 
a meter with the aid of a known value of 
shunting resistor (Oct., p. 204). If we use 
a 0 to 1-ma. meter with internal resistance 
of 105 ohms, and shunt it with an equal re- 
sistor while energizing the circuit, a half- 
scale reading of 105 ohms results. Unlike 
series-ohms readings, infinite resistance is at 
full scale and zero is at zero on the dial. 

A reading of 105 ohms center scale (high- 
er if a fuse is used in the circuit) is not, 
however, sufficiently lower than the 450- 
ohm range to be of great value. In our 


circuit, therefore, the meter and fuse are 
shunted to read 10 ma. in order to provide 
a center-scale reading of 11.4 ohms. Switch 
positions are the same as for the lowest 
series-ohms range, but a test lead is used to 
short the DC and OHMS terminals. The 
unknown resistor is then inserted between 
this jumper and MA-DC. Since accuracy is 
dependent primarily upon current value, 
theostat R16 is turned to “off” position, and 
current is regulated to full scale—precisely 
10 ma.—by R17. This is being done by the 
screwdriver adjustment illustrated at the 
upper right. 

The resistor under test then shunts the 
whole circuit, and its value may be calcu- 
lated from formula 8 (Oct., p. 204). It 
must be remembered that this formula is 
only an approximation, and its accuracy de- 
creases as the circuit current is raised. The 
graph at the right was plotted by calculating 
a number of points from a more exact for- 
mula, and it should hold reasonably well for 
any meter constructed with the same values 
as the one shown, 

If the graph should prove inaccurate for 
your meter, you can plot another one with 
the help of a few feet of resistance or fine- 
copper wire. Measure a dozen or so lengths 
of wire and calculate the resistance of 
each from the ohms-per-foot rating of the 
wire. Then check the wire on the meter 
and plot scale deflection against known 
ohmic value. Shunt ohms are represented 
by the numbers in the left hand margin of 
the graph; a companion curve for a series 
ohmmeter crosses it from upper left to 
lower right and is read against the figures in 
the right-hand column, The chart is drawn 
on logarithmically scaled paper, available 
at most stationers. 

As has been pointed out, the reason that 
ohmmeters are peaked at center scale is 
that all ranges cover the area from zero to 
infinity, and therefore both ends of the scale 
are bound to be inaccurate. The problem 
of measuring low resistances may be met by 
the shunt ohmmeter. But what about very 
high ohmic values? Of what use is a meter 
that reads, say, 90,000 ohms when you want 
to measure a resistance of several megohms? 
The answer seems to be that you can’t make 
these measurements, but in fact the prob- 
lem is easily solved. All you need is a volt- 
meter and a source of high voltage, such as 
the power-supply circuit of an AC receiver. 

Measure this voltage—preferably several 
hundred volts—and then make a second 


| 
Adjusting the meter to read on the lowest ohm 
range. Scale divisions are graphed as below. 
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will help you interpret 
year shunt and series ohmmeter readings. 


It should hold for meters built like the one 
above, or it can be plotted from known values. 


A graph of this 
potlinear st 
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reading with the unssown resistor in series 
with the meter. The unknown value may 
then be calculated from formula 9, below. 

Your AC voltmeter may also be used to 
measure capacitance, inductance, and im- 
pedance with sufficient accuracy for most 
purposes. An AC power line will serve very 
well, provided that you take adequate pre- 
cautions to prevent electrocution. First 
measure the line voltage; then take a second 
reading with the unknown element in series 
with the voltmeter. 

Capacitance of condensers is figured from 
formula 10, Again it may be wise—if any 
considerable number of readings is to be 
made-to draw a logarithmic graph in which 
the voltage readings of your meter are 
plotted against capacitance. The graph will 
be useful wherever the same meter is used 
‘on the same line voltage. Use a dozen or 
so accurately known condensers to plot this 
graph. Capacitance measurements may be 
multiplied by ten or a hundred if the volt- 
meter leads are shunted by suitable re- 
sistors to reduce the effective voltmeter re- 
sistance (Rv in the formula) to a tenth or a 
hundredth of its normal value. Alternatively 
the high ranges may be obtained by using a 
stepdown transformer (and a lower volt 
meter range) to reduce the values of Em 
and El. 

Inductance is calculated approximately 
from formula 11. A graph of inductance 
values against meter readings would be ac- 
curate only for high “Q” inductances—those 


To Use Voltmeter as Ohmmeter 
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AC Voltmeter as Impedance Meter 
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FORMULAS FOR MULTIMETERS 


POPULAR SCIENCE MONTHLY SHOP DATA 


in which DC resistance is small compared 
to AC inductive reactance. 

Impedance is expressed in ohms, and is 
the tendency of capacitors or inductors to 
resist the flow of alternating current of any 
given frequency. When needed, the im- 
pedance of a coil or condenser may be ob- 
tained with the help of formula 12. 

‘An AC rectifier-type voltmeter makes an 
excellent output meter for receiver align- 
ment, power-output measurements, mea- 
surements of gains or losses of amplifiers, 
and the like; it may be calibrated in volts or 
decibels. If any direct current is present in 
the circuit under test, it should be kept from 
the meter by a good quality paper con- 
denser of from .5 to 2 mfd, The AC com- 
ponent or “ripple voltage” of power sup- 
plies is measured in this manner. 

If your meter is built according to all the 
specifications given in the previous install- 
ment, the face of the instrument, including 
switches and test jacks, will probably re- 
semble that of the larger unit shown on page 
204. To read DC milliamperes, then, insert 
test leads into the DC and MA-DC pin jacks. 
Note that a narrow pin and adapter is shown 
in the photos for the latter jack. This is used 
to lessen the possibility of applying a high 
voltage to the milliammeter by accident. 
When ing current m 
ways start out with the selector switch in- 
dexed to the highest range and back down 
until an accurate reading can be made. In- 
sertion of a milliammeter into a circuit tha 


[ELECTRICITY) 


svhere Reis total fed resistance meter ict 
i Cattery or power-supply voltage 
Ems reduced voltage reading during test. 


is unknown capacitance (in microfarads). 
Elis full voltage of AC. 

\C frequency (2yf=377 on 60 cycles). 
is total voltmeter resistance (in megohms 


Lis unknown inductance in henrys, 
Rv is total voltmeter resistance in obums. 


2 ic unknown impedance in ohms (may be 
‘apacitive or ducuve). ns O™*Y 


has low resistance and high current will 
cause a change in the normal current flow. 
Such measurements should therefore be 
made on the highest range that will still 
provide a readable pointer deflection. For 
greatest accuracy on DC current and volt- 
age ranges, turn R16 to its “off” position in 
order to keep the 10,000-ohm rheostat from 
shunting the meter. 

Voltages are read by inserting the test 
leads into the DC (or AC) and 1,000-volt 


jacks. The AC-DC switch is also thrown to 
correspond to the character of the voltage 
being measured. Index the selector to the 
appropriate range. When measuring volt- 
ages in excess of 1,000, move the test lead 
from the 1,000 to the 5,000-volt jack, and 
leave the selector on 1,000, Exercise cau- 
tion when measuring high voltages, One 
good practice is to keep one hand in your 
pocket and perform all necessary manipula- 
tions with the other. END 


Midget Volt - Ohmmeter 


With external battery the pocket-size tester 
measures two ranges of resistance. Three pen- 


WV ESTHER or not you have built, 
bought, or borrowed a general-purpose 
multitester, you will find a place in your 
electronic tool kit for a midget meter that 
measures the things you most frequently 
need to know. If you are a beginner, build- 
ing it will teach you the principles and uses 
of multitesters; if you are an experimenter 
or service man you will find unlimited ap- 
ations for an auxiliary, pocket-sized in- 
Siramnent both in and out of the shop. 
Compact as the meter is, all the com- 
ponents are standard. When buy wg the 
resistors or selecting them from your spare- 


light. cells in series, wrapped in cardboard or 
lose tape, make a compact voltage source 


parts box, you will want to check them for 
accuracy on a reliable ohmmeter. All re- 
sistors are connected in series with the 
positive side of the midget meter. 

The meter itself, a 0 to 1-ma. unit with 
internal resistance of approximately 25 
ohms, is of the type developed during the 
war for use in aircraft equipment. It meas- 
ures only 1” in diameter and has a mount- 
ing flange 1%” square. Together with all the 
auxiliary parts, it is built into a 1” by 2” by 
3” wooden box. Near the top of the box 
panel, drill a hole slightly over 1” in di- 
ameter. Aside from the meter, six phone- 


Eyen inside the 1” by 2” by 
plenty of room for the handful of components. 


8” case, there is 


tip jacks and a midget 25,000-ohm rheostat 
are mounted on the face. In the edge of 
the box above the meter place two more 
jacks for the external battery. This will be 
in series with the rheostat and a 3,000-ohm 
fixed resistor. 

For both the low and medium-ohms 
ranges an external battery is required. Use a 
4¥-volt supply; three pen-light cells in series 
are suggested because they will not add very 
much to the size and weight of the equip- 
ment. 

The five scales chosen offer a wide va- 
riety of uses in radio servicing. The 0 to 10 
and 0 to 100-volt ranges will enable you to 
check all sizes of A and B batteries, and 
the 0 to 500-volt scale will come in handy 
when you want to know the potential across 
the plate or screen of most receiver tubes. 

Each of the ohms ranges has its own 
particular advantage. All antenna, RF, and 
IF coil windings, as well as filter chokes and 
power transformers, can be tested on the low 
scale, and this range is also useful as a con- 
tinuity tester. By touching the two prods to 
the heater pins on a tube, you can deter- 
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EXTERNAL BATTERY 


In most respects placement of the parts can 
follow the layout shown in the diagram above. 


mine whether the filament is open. If it is, 
there will be no deflection of the needle. 
About 80 percent of set failures can be 
traced to burned-out tubes, and in AC-DC 
receivers, where tubes are connected in 
series, it is impossible to tell which is caus- 
ing the trouble unless the filaments can be 
checked. 

With the medium-ohm meter you can tell 
whether the high-resistance windings of 
such parts as high-impedance chokes, output 
and audio transformers are open or shorted. 
Higher resistors, such as may be found in 
plate, screen, or coupling circuits, can’t be 
measured directly, but defects can easily be 
spotted by checking the voltage reaching 
the tubes. Both ohms scales can be used to 
detect shorts in paper-tubular condensers 
and leakage in electrolytics. 

You can read volts directly by multiplying 
scale markings by 10, 100, or 500, depending 
upon range. The ohmmeter is for service 
checking rather than for accurate measure- 
ment. To get approximate values, measure 
a dozen known resistors and graph pointer 
positions.—Atserr Row.ey. 


NEWS IN 
ELECTRONICS 


Sockets Grip Miniature Tubes. 
The wire prongs of miniature tubes fre- 
quently slide out of their sockets or make 
intermittent contact. A remedy is offered 
by A. W. Franklin Mfg. Corp., New York, 
in the sockets shown above. Metal eyelets 
converge around the pins to assure positive, 
constant contact. 


e 


Device Calibrates Voltage. When 
connected to any oscilloscope, this new Du 
Mont instrument provides a convenient 
method for measuring peak-to-peak value 
of any signal. It generates a square wave 
which is continuously variable from 0 to 
100 volts and which may be directly com- 
pared with any signal being viewed. 


Bes Pai se) 


Add Terminals as Needed. Ex- 
perimenters can give hand-made equipment 
a more finished look and make wiring easier 
by building up terminal blocks from kits 
produced by the Curtis Development & 
Manufacturing Company, Milwaukee. From 
one to 14 terminals can be assembled in one 
strip from the parts furnished in the kit. 


Parts Shrink. | 
Subminiature tubes are 
now matched in size 
by midget capacitors 
manufactured by Tobe 
Deutschmann Corpor- 
ation, Canton, Mass. 
The ' paper-dielectric 
condensers are molded 
in wafer-shaped phe- © 
nolic cases to suit the 
closely stacked assem- 
bly of miniature ap- 
paratus. 


Phono Runs on Spring or AC. 


One drawback to the production of AC-DC- 
battery phonograph portables has been the 
lack of motors that would operate anywhere. 
Capitol Records, Inc., of Hollywood, com- 
bines an AC motor and a spring-drive 
mechanism with a three-way amplifier to 
get a truly portable record player. 
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This gleaming P-38 was produced by silverplating a conventionally built balsawood model. 


How to Silverplate 


By Whiting Evans 


PROJECTS executed in wood, plaster, 
plasties, or ceramics can be permanently 


that will greatly enhance their beauty. 

You'll need a plating tank big en 
handle your work, Calculate tan 
allowing at least 6” from the object to be 
plated to the anodes, and at least 1” from 
the anodes to the tank sides. But don't go 
overboard on tank size unless you're pre- 
pared to mix up solutions in big quantities. 
(My P-38 model shown would have re- 
quired a 30-gal. tank if I had plated it all 
at once, but by sawing it in half, I did it in 
a tank measuring 10” by 15” by 20”.) If 
you wish to build your tank, it can be made 
of wood lined with either sheet lead or 
sheet rubber. Perhaps you can pick up a 
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glass storage-battery tank or a rectangular 
goldfish aquarium of suitable size. A big 
crock of glazed earthenware will also do. 

‘As best results in plating are achieved by 
constant agitation of the electrolyte, it’s 
desirable to feed air through a perforated 
pipe on the bottom of the tank. Small holes 
drilled every 3” or so in a plugged lead pipe 
will do the job, or rubber tubing weighted 
down with wire solder could be used. To 
keep even a drop of oil from the compressor 
from contaminating the electrolyte, pro- 
vide an oil trap on the air-input line, This 
need only be a soup can packed with clean, 
dry cotton. If you don’t have a compressor, 
any source of low-pressure, low-volume air 
will do, even a toy steam engine run back- 
ward by a small electric motor. 

Plating requires a regulated source of 
low-voltage DC. You may wish to use a 


storage battery and rheostat, a battery 
charger, or a transformer-rectifier unit of 
the sort used with modern model trains. 
Perhaps the most flexible rig is the one illus- 
trated, in which a shop motor drives an old 
auto generator, a storage battery “float- 
ing” across the line to limit voltage. A fairly 
good voltmeter is a must, and an ammeter 
handy but not as important. If you don’t 
have a suitable rheostat, use some nichrome 
wire of the sort supplied as a replacement 
element for a toaster or electric iron. One 
lead is connected to the end of the nichrome 
wire and the other is clipped on as far along 
as is necessary to get the right resistance. 

Be sure that the finish of your project is 
as perfect as you can make it. Remember 
that any flaws in the surface will be more 
conspicuous in the polished metal plating. 
The plane model shown was carefully lac- 


Powdered metal and la 


juer are sprayed on the 
work so as to make 


electrically conductive. 


Ready for plating, the cut-apart sections of 
model are mounted on stiff copper wire. 
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quered, filled, relacquered, sanded with No. 
400 paper, relacquered, rubbed with pumice 
and oil, and then cleaned with carbon 
tetrachloride to remove all traces of oil. 
Mix about 2 oz. of copper bronzing 
powder, 1% oz. of clear lacquer, and about 
13 oz, of lacquer thinner. Mount several 
brass rods on the work to support it in the 
tank, perhaps by drilling holes in places 
that will be inconspicuous in its finished 
position, Good electrical contact with the 
surface may be insured by drilling several 
tiny holes in inconspicuous spots, placing 
copper wires in them, and touching up 
these contacts with a brush dipped in the 
mixture. Spray the work with an even coat. 
When it has dried, a finger touched to the 
surface should show some of the copper 
powder. If none shows, too much lacquer 
or not enough thinner was used. 
Silverplating is generally preceded by 
copperplating. Electrolyte for the latter is 
made by dissolving 27 oz. of copper sul- 
phate crystals in sufficient warm water to 
make a gallon of solution, Then gradually 
and carefully add 6% oz. of concentrated 
sulphuric acid, Increase the quantities pro- 
portionately to obtain enough solution to 
fill your tank. With the tank filled, place 
two copper or brass rods along the top about 
1” away from the sides. Hang from these 
rods copper strips having an immersed area 
at least equal to the area of the surface to 
be plated. These are the anodes, and 
should be connected to the positive lead 
from the eurrent source, Connect the nega- 


Here's the plating cireuit. Disconnect the 
battery when the generator is not being driven. 
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tive lead to a “buffer” (a small piece of 
clean copper or brass), suspend it from a 
wooden bar across the the center of the 
tank, and open the valve that allows air for 
agitation to enter. Turn on the current and 
adjust the rheostat until the voltage is be- 
tween .75 and 2 volts. Then immerse the 


work, also connected to the negative lead. 
the 


If plating is taking place properly 
lacquered surface will take on a pin 
glow. The buffer sheet can be removed 
soon as the object is seen to be plating 
properly. After 15 min., remove the work 
and inspect it carefully. Color should be 
a light shade of pink. If it i ish pi 
the plate is “bu '; the burned areas 
must be removed and the work recoated 
with the conductive coating. Reduce the 
voltage and begin again. If the color is 
right, continue plating until about 1/32” 
of metal has been deposited. (Thickness 
can be measured by caliper comparison.) 

If during plating little hydrogen bubbles 
form on the work, wipe them off and in- 
crease the amount of air. Should they form 
unnoticed and leave pockets in the plating, 
fill the pockets with soft solder, dress the 
surface smooth, and replate lightly over 
the solder. 

With copperplating complete, the work 
is carefully smoothed and polished. This 
may be done by very light filing, buffing 
with cloth wheels charged with buffing 
compound, and finally polishing with a 
clean cloth wheel. Be extremely careful 
not to go through the thin copper sheath, 


Agitating the electrolyte with air bubbles is 
important to getting an even plating deposit. 


If this happens, it’s possible to solder a 
piece of thin shim brass over the damage, 
file it smooth, and replate lightly. 

Before silverplating, clean the tank with 
extreme care to remove all traces of the 
previous solution, or better yet, use another 
tank. Silverplating is a two-step process; 
the work is first immersed in a “strike” solu- 
tion that firmly bonds the silver to the cop- 
per, after which the plating is built up in a 
different solution. The strike solution con- 
sists of 8 oz. of sodium cyanide, % oz. of 
silver cyanide, and 4 oz. of sodium car- 
bonate, plus water to make 1 gal. (Remem- 
ber that the cyanides are extremely poison- 
ous, and must be handled with great care!) 
For anodes during striking, use strips of 
bright steel having a surface area equal to 
that of the work. The time of immersion of 


the work should be no longer than 1 min. at 
6 volts. No agitation is needed, The work 
should now appear a dirty grey lightly 
tinged with brown. 

For the silverplating itself, use a solution 
made up of 5 oz. of sodium cyanide, 3.2 02. 
of silver cyanide, and 6 oz. of sodium car- 
bonate, plus water to make 1 gal. Anodes 
should be of pure silver, again with surface 
area equal to that of the work. It’s impor- 
tant to keep the voltage down to from .5 
to 1 volt. Inspect the work periodically; it 
should be white with only a slight tinge of 
grey. If the color is darker, the voltage is 
too high and the plate may not adhere. If 
small nodules of silver form on the work, 
the voltage is too high or the anodes too 
close. Agitation with air is not essential but 
helps greatly in securing an even plate. END 


Simple Setup Copperplates Baby’s Shoes 


A dry-cell current supply with a lamp to limit current are all that’s needed for this rig. 


CoprEnpLatine a pair of baby shoes will 
not only please a mother for whom they 
have sentimental value, but will also afford 
an easy introduction to electroplating. 

Mix plaster of Paris and water to a thick 
paste and fill the shoe to about %” from the 
top. When it has set, apply two coats of 
waterproof varnish and allow to dry. Ob- 
tain a supply of powdered graphite of the 
sort used to lubricate locks and rub it thor- 
oughly into the leather until the entire shoe 
is covered with a shiny coat of graphite. 

In a fish bowl or other wide-mouth con- 


tainer dissolve 27 02. of copper sulphate in 
1 gal. of water, and then carefully add 6% 
oz. of sulphuric acid, Connect three dry 
cells in series and run one lead through a 
200-watt incandescent lamp to limit current 
flow. Connect the negative wire to some 
inconspicuous spot on the shoe and the 
positive lead to a fair-sized sheet of clean 
copper. During plating turn the shoe fre- 
quently, or else suspend it in the center of 
the jar surrounded by several copper anodes. 
Wash off the electrolyte, polish the shoe, and 
coat with clear lacquer.—H. L. KeyTon. 
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By Kenneth M. Swezey 


‘RANSFORMATION of tree fibers or 

cotton linters into rayon fabrics is one 
ot the greatest achievements of modern in- 
dustrial chemistry. Chemically, rayon is al- 
most pure cellulose, the same as cotton and 
linen. But instead of using cellulose as 
found in nature, the rayon chemist starts 
with cheap and ‘plentiful spruce and hem- 
lock trees, or the fuzz that clings to cotton 
seed after it has been ginned. He chops 
these up, dissolves them, and then causes 
the cellulose to reappear in silky filaments 
that may be spun, twisted, knit, or woven 
into forms that compete successfully with 
cotton, silk, linen, or wool. 

Although the rayon industry is less than 


~ 


How rayon is made by the cuprammonium 


Prosess may be shown at home. Add a sodium 
yydroxide solution to one of copper sulphate. 
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Chemistry Spins a Yarn 


60 years old, and modem rayons less than 
15, the idea that man might imitate the 
silkworm dates back to the 17th Century. 
In 1664, Robert Hooks, an English scien- 
tist, wrote that natural silk is merely a “glu- 
tinous excrement” from the body of a worm, 
and he wondered why men couldn't do as 
well by squeezing a suitable gum through 
tiny holes. 

Count Hilaire de Chardonnet was the 
first to accomplish this on a commercial 
basis. One day while he was coating some 
photographic plates with collodion, the bot- 
tle slipped and broke on the table. When 
he tried to clean up the mess some time 
later, the partly dried collodion stretched 
into long threads. With this as a beginning, 
Chardonnet worked 30 years to perfect o 


Copper hydroxide precipitates asa pale blue 
compound. Wash and filter this. Then dissolve 
in just a little strong ammonium hydroxide, 


synthetic yarn, His “Chardonnet silk” was 
the hit of the Paris Exposition in 1889. 

Other methods of taking cellulose apart 
and putting it together again as textile fibers 
were soon perfected. Early types were 
called artificial silk. In 1924, the name 
“rayon” was adopted for all textiles made 
artificially from cellulose. 

Most rayon is now made by the viscose 
process, Acetate rayon comes next, while 
cuprammonium, a superior rayon for cer- 
tain special uses, is in third place. Although 
complex machinery and precise technical 
control are required to produce usable 
rayon yarn, you can readily demonstrate 
how cellulose in one form can be broken 
down and then “regenerated” in a form en- 
tirely different, The cuprammonium proc- 
ess has been chosen as the one most easily 
paralleled at home. 

First, make some copper hydroxide by 
dissolving 5 grams of copper sulphate crys- 
tals in 100 ml. water and adding slowly 
a 10 percent solution of sodium hydroxide 


Called ‘Schweitnet’s.rengent, this. deep bloe 


solution dissolves cellulose. Dissolve enough 
filter paper to produce a syrupy solution. 


until the pale blue precipitate stops form- 
ing. Wash this precipitate by decantation— 
mixing with water in’a tall glass, allowing 
to settle, pouring off the clear upper liquid, 
mixing with more water, and repeating the 
process five or six times. 

Filter the precipitate and dissolve the 
gelatinous solid in the smallest possible 
amount of 28 percent ammonium hydroxide. 
With the ammonium hydroxide, the copper 
hydroxide forms a complex deep-blue com- 
pound. The resulting solution (called 
Schweitzer’s reagent from the German 
chemist who discovered it) dissolves paper, 
cotton, wood, and other forms of cellulose. 

Commercially, cuprammonium rayon is 
made from cotton linters. If you wish, you 
may use absorbent cotton, but filter paper 
pure form of cellulose—will solve 
much faster. Tear up a 15 cm. sheet and 
put it into the blue solution, Stir oceasion- 
ally until it has completely dissolved. This 
may take several hours. 

In commercial practice, the solution is 


Rayon thread forms when dissolved cellulose 
flows down through a small opening from the 
upper tank into a dilute sulphate acid bath, 
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{OM ACETIC GLACI 


BAT Mme 


—— at 


Acetate rayon also may be made at home. Mix 
acetic acid, acetic anhydride, and a few drops 
of sulphuric acid. Dissolve some filter paper. 


now filtered and air bubbles removed. 
hen it is pumped to the spinnerets—disks 
with tiny holes through which the solution 
is forced. The spinnerets are located at the 
upper end of a cylinder through which wa- 
ter is flowing downward. This water starts 
to coagulate the threads and stretches them. 
The filaments are completely coagulated in 
dilute sulphuric acid. 

In your home setup, the spinneret can 
be a glass tube drawn to a 1-mm. opening 
at one end and fitted into a stopper that is 
inserted, in turn, into the lower end of a 
tube about 1” in diameter and 6” long. The 
large tube serves as a tank from which the 
solution can be gravity-fed to the coagulat- 
ing bath, a 5 percent solution of sulphuric 
acid in a large cylinder. 

Before lowering the outlet tube beneath 
the surface of the coagulating bath, half fill 
the tank with the cellulose solution. Be 
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Pour the solution slowly into a large beaker 
of water. This will precipitate the cellulose 
acetate, Remove from the water by filtering, 


sure the solution is free from undissolved 
cellulose as this would clog the opening. 
As a further precaution, run a fine copper 
wire down through the opening. By ma- 
nipulating the wire, you can clear the open- 
ing if it becomes clogged. 

To complete the experiment, lower the 
filled spinneret until the delivery tube is 
several inches below the surface of the bath. 
If the solution doesn’t flow, give it a few 
prods with the wire. At first, the issuing 
thread may tend to rise, but gradually it 
will sink. Commercial cuprammonium fila- 
ments are much finer, of course, and are 
stretched during the spinning to give them 
greater strength. The final treatment con- 
sists of washing, drying, and twisting into 
yarn or thread 

Viscose rayon usually is made from cellu- 
lose derived from wood pulp. After being 
steeped in sodium hydroxide solution, this 


Dry the compound thoroughly by blowing 
warm air over it, Then dissolve the dry com- 
pound in the smallest possible volume of acetone. 


pup is squeezed almost dry and allowed to 
age for several days. Treated with carbon 
disulphide, the alkali cellulose changes to 
cellulose xanthate. Dissolved in sodium 
hydroxide solution, this forms a viscous am- 
ber-colored solution that is forced through 
spinnerets in much the same way as cu- 
prammonium solution. 

Unlike cuprammonium or viscose rayon, 
acetate rayon is not merely cellulose that 
has been taken apart and put together 
again. Instead, it is a real compound of 
cellulose—cellulose acetate, the material of 
which most photographic film is made. All 
you must do to make filaments of this sub- 
stance is to dissolve it in acetone, or other 
suitable solvent, squirt it through little 
holes, and finally pass it through warm air. 
The heated air rapidly evaporates the sol- 
vent, leaving a solid thread. 

You can make cellulose acetate by dis- 


Acetate thread is “spun” when the dissolved 
cellulose acetate oozes from the tank at the 
top. Warm air quickly evaporates the solvent. 


solving 1 gram of filter paper in a mixture 
of 40 ml. of glacial acetic acid and 12 ml. 
of acetic anhydride, with 6 drops of con- 
centrated sulphuric acid added as a catalyst. 
Complete solution will take at least eight 
hours. Stir it occasionally. 

When the paper has been fully dissolved, 
you can recover the cellulose acetate by 
pouring the solution in a thin stream into a 
large volume of water, stirring constantly, 
Then separate the compound by filtering it, 
press out the excess water by squeezing the 
compound between filter papers, and dry— 
either in the open air or by directing upon 
it the warm blast from an electric drier. 

When dry, dissolve in the smallest pos- 
sible amount of acetone. Place the resulting 
solution in the “tank” used in the previous 
experiment. This time the solution just 
flows into the air where heat from the drier 
solidifies it. END 


pecemaer 1947 217 


Homemade Shop Stove Burns Crankease Drainings 


Tus efficient oil stove, which uses old 
crankcase drainings as fuel, has for several 
“winters provided cheap heating of a good- 
sized repair shop. Compressed air from the 
shop air line “atomizes” the fuel and gives 
a steady, hot flame. 

A 55-gal. drum, fitted with a door and a 
stovepipe chimney, serves as the body of 
the stove. The bottom is covered inside 
with firebrick, and a ring of bricks elev 
the drum from the floor. The air no 
consists of a short length of %” pipe welded 


Lab Uses Odds and Ends 


In a few minutes you can put together 
the little distilling setup shown above, which 
is entirely satisfactory for many home-lab 
purposes. The wet cloth wrapped around 
the long tube will provide almost as much 
cooling as tap water circulating in a water 
jacket. Be sure to use a guard to keep the 
drip from the condensate. Don't apply heat 
too fast or unevaporated solution may bub- 
ble into the line. A few short pieces of glass 
tubing in the first test tube will keep big 
bubbles from forming. You'll find that an 
ordinary medicine dropper will provide a 
handy and controllable way of supplying wa- 
ter to the cloth.—Jou L. Story. 
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to the drum. Inside it and protruding \’ 
farther is the %” fuel-supply pipe. Valves 
in both lines permit adjusting the stove for 
best combustion and the desired amount of 
heat. The oil reservoir, located some dis- 
tance away for safety, feeds the stove by 
gravity. To start it, the stove is warmed by 
burning newspapers inside, and then the oil 
and air lines are slowly opened. If possible, 
use a long run of stovepipe to get the maxi- 
mum radiation, fitting it if necessary with a 
device to check down drafts.—C. F. Stra. 


Boutep to the drill-press head by two 
machine screws in tapped holes, this hard- 
wood rack holds the chuck key, Allen 
wrench, and countersink where they can be 
easily found. A half-round groove is filed 
across the top of the rack over the chuck- 
key hole, into which the body of the key 
fits for orientation.—GLENN A. WacNER. 


Portable Platform Hooks On Window Casing 


8° WIDER THAN 
WINDOW OPENING. 


Paintinc upstairs windows usually in- 
volves manhandling an extension ladder in- 
to place and then teetering alongside the 
window during work. This homemade plat- 
form, set in place from inside the room, can 
be moved easily from window to window, 


Folded Paper Locates Centers 
To Finp the center of a 

piece of round stock, make a 

tracing of the work on thin 

paper. Holding the paper up 

to the light, fold it twice as 

shown. Then unfold the pa- 

per, place it carefully on the work, and 

prick-punch the intersection of the fold lines. 


iquare Marks Guide Borders 


BORDER LINES 


BORDER-LINE MARKS. 


DesicNens and draftsmen frequently have 
occasion to lay out many drawings having 
the same border dimensions. To save time, 
scribe and ink in the width and height di- 
mensions on the plastic edges of the T- 


square. Points are then made adjoining 
these marks at each edge of the drawing, 
and the T-square is inverted for use as a 
straightedge while the connecting lines are 
drawn.—Joun G. Kincpox. 


r 


and affords a steady and convenient work- 
ing surface Use sound hardwood for its 
construction, and pad the crosspiece to pre- 
vent marring the finish inside. Carriage-bolt 
assembly will allow compact storage when 
the unit is not in use.—J. Roper Dan.inc. 


Baby Enjoys Carriage Winaow 


Most very small fry like to lie on their 
stomachs, and in a carriage they also try to 
peer over the top. Often the result is that, 
‘on bumps, small heads are jounced against 
the carriage rim. I stitched a sheet of clear 
acetate in the front of the carriage, and now 
our youngster props himself solidly on his 
elbows and gazes out happily through his 
own private windshield while being rolled 
along.—Lyett D. Henny, Jn. 
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HOME 
EXPERIMENTS 


op 


Hlow Heat and 
Electricity Affect 
Hach Other 


HAT all energy is somehow related is 

very evident in the behavior of heat and 
electricity. The toaster and electric iron 
convert kilowatts into useful heat. But a 
thermocouple—simply two pieces of dis- 
similar metals welded or soldered together— 
changes heat directly into electricity when 
one joint is put into a flame. 

Heat affects electrical conductors too. 
When you tum on a 100-watt bulb, its 
cold filament has about a tenth of its hot 
resistance, and there is a tremendous surge 
of current-about 9 amp. for a millisecond 
or two, But the filament immediately gets 
hot, In a tenth of a second its resistance 
rises until it draws only its rated .8 amp. 


Heat Increases Resistance. You 
can safely use more lights on a single circuit 
without blowing a fuse if you turn them on 
one at a time. The reason? Almost all 
metals, including lamp filaments and heat- 
ing elements, have greater resistance when 
they are hot than while cold. Hence, they 
s less current after heating up. 
You can demonstrate this characteristic 


of metallic conductors by connecting a 3- 
volt flashlight bulb in series with two dry 
cells and about 10’ of thin iron wire wound 
around a strip of asbestos. While cold, the 
wire has a low resistance and enough cur- 
rent passes to cause the bulb to shine bright- 
ly. But put a flame under the wire, and 
the resistance becomes so great that the 
light will dim—and may go out. 


Meat Decreases Resistance. In 
the case of conducting solutions, or elec- 
trolytes, the resistance decreases as they 
are heated—as you can demonstrate by an- 
other pair of tests, Connect your bulb and 
dry cells in series with two metal plates sus- 
pended in a water-filled beaker. Stir salt in- 
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to the water until the bulb lights dimly. 
Now put a flame under the solution. As the 
solution becomes hotter, the light will grow 
brighter. Because of this lowering of re- 
sistance, electrolytic rheostats must be de- 
signed large enough to carry the current 
that is required without overheating. 


pends on the current and re 
Thus, if two or more appli 
similar type, such as light bulbs or heat- 

s, are connected in parallel, the bulb or 
heater with the lowest resistance—which 
draws the greatest current—gives the most 
light or heat. As an illustration, the 60- 


ie 


Meat Actuates Meters. Because the 
heat produced in a wire or circuit is propor- 
tional to the square of the current flowing 
through it, and because heated metals ex- 
pand in a predictable way, the heating ef- 
fect of electricity is used in one type of 
instrument to measure amperage or voltage 

You can easily demonstrate the principle 
of a “hot-wire” meter. Stretch a strand of 
iron picture wire horizontally between two 
nails driven into a board. At the center, 


watt bulb on the right in the left photo has 
less resistance and so gives more light than 
a companion 40-watt bulb, But connect the 
same two bulbs in series, as at the right, and 
the reverse holds true. The same amount of 
current now passes through both, but it 
creates more light and heat in the bulb 
where it overcomes the higher resistance. 


STRING 


suspend a wire hook connected to a string 
held taut by a weight. Drill a hole through 
the center of «a short dowel, cement a card- 
board pointer to the dowel, and mount the 
dowel to turn freely, Loop the string once 
around the dowel so that the pointer moves 
to the right when the weight is pulled down. 
Connect a single dry cell to the supporting 
nails, and the pointer will move slightly as 
the wire heats, expands, and sags. Connect 
two, and the movement will increase. 
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Two Aids Speed Service on Pump Located in Pit 


Pumps installed in pits and other hard- 
to-reach places can be serviced more readily 
if equipped with these aids, At the left, an 
extension plug makes it easier to open a 
drain hole, and at the right a removable 
drip shield protects the motor. To avoid 
corrosion, use brass pipe fittings and sheet 
copper or aluminum for the shield. 

Replacing a common pipe plug, the ex- 
tension plug can be conveniently removed 
or installed by hand without a wrench. So 
that the pump frame or fittings will not keep 
the handle from turning, assemble each 
plug with a pipe nipple of suitable length, 
depending on the location. Couple the 
plug and nipple as indicated in the drawing. 

If it is necessary to fill the plug nipples 


to prevent leakage, use roofing cement or 
similar waterproof material for those on the 
discharge side. Fill those on the suction 
side with molten lead or other metal. 

‘When the pump needs servicing, the drip 
shield is easily removed by unscrewing the 
short nipple and cap. A bracket made from 
a pipe nipple and tee is particularly suited 
to the type of motor shown, for the latter 
has a pipe-threaded wire outlet for con- 
venience in mounting a pressure switch at 
this point if desired. Where this is the case, 
a pipe flange screwed on top of the pres- 
sure switch may be substituted for the 
bracket shown. A similar mount may be 
employed on motors having side outlets for 
the wire leads.—J. Moprocu. 


Wall Studs Should Be Nailed Thronsn Wide Sides 


Sounp joints between wall studs and the 
plate are an essential framing requisite for 
either plaster or wallboard application, since 
weakness at this point leaves the surface 
without adequate support and is likely to 
result in cracks. 

The joints will be weak if the nails are 
driven into the narrow face of the studs, as 
at A. Instead, nail only through the wide 
sides, as in B. 
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Fusible Links Shut Off Burner After Explosion 


Ir your oil bumer is not designed to shut 
down automatically in case of a “puff back” 
explosion, the illustrated setup will do the 
job—and ‘prevent what might become a 
costly fire. Should the door be blown open 
or the flue wrecked by delayed ignition, the 
rising heat will melt a fusible link and 
allow the spring switch to open the burner 
circuit, 

The switch should be a normally-open 
momentary-contact type. Connect the tog- 
gle arm to a wire that runs to the links, and 
tension the wire so that the switch is held 
closed, allowing the burner to operate. In- 
stall the switch in series with the hot side 
of the main line that runs to the burner, 


Tube Keeps Work on Sawhorse 


Canrenters and others will find that 
boards do not have such a tendency to slide 
and slip while they are being cut on saw- 
horses, if a length of inner tube is wrapped 
over the ridge of each horse and tacked to 
the sides with roofing nails. Rubber on the 
horse supporting the free end of the work 
is especially helpful—W. B. Eacan. 


Batter Beater Cuts and 


Usuatty available in a dime store, a bat- 
ter beater will often be found a handy tool 
in the home paint shop. It will quickly cut 
and lift the “skin” that forms on the surface 
of paint left standing in cans for some time. 
Excess paint drains through the tines, and 
the skin does not slide off as it will from a 
knife. If the beater is too wide to fit small 
cans, one or more tines can be cut from 
each side—Witt Tomas. 


(i BURNER LIne) 


OlLSURKER 


Use fuse links with a rated melting tem- 
perature of 160 deg., locating one directly 
over the furnace door and one or more over 
the flue pipe, depending on its length. 


Clothespin Holds Lag Serew 


A cLotuessrix inserted in a hole as 
above makes it possible to anchor a lag 
screw firmly in cement. The head of the 
clothespin may be cut off to save the work 
of drilling a deeper hole —RicHanp SALZER, 


Lifts “Skin” from Paint 
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= FOR EASIER 


Gate Fits Any Opening. Steel mem- 
bers at the ends and center of this gate en- 
case two-by-fours that may be cut so the 
length of the gate suits the opening. Sup- 
ported by double hasp hinges, the gate 
swings in either direction and is held shut 
by a lever-operated latch. If the support 
post should sag, the gate may be realigned 
by a built-in leveler. The gate is made by 
Doughboy Industries, New Richmond, Wis. 


New Poison Kills Pests. Said to 
be four times as potent as DDT against 
certain insects, a new poison announced by 
the United States Rubber Company has 
been found especially useful against hordes 
of grasshoppers on western farm lands. Both 
a contact and stomach poison, it is called 
“Synklor” and has chlordane as the active 
chemical. Reported to be no more toxic to 
humans than DDT, the poison is available 
either as a liquid or a dust. A liquid 
form (above) quickly knocks out roaches. 
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Motoreyele Makes Hay, A motor- 
cycle has been found useful in a hayfield at 
the proving ground operated by the Allis- 
Chalmers Manufacturing Company, near 
Elm Grove, Wis, Cylindrical bales made 
by the company’s one-man baler are left 
in the field to dry, but must be turned at 
least once. This is the job of the motorcy- 
clist. Riding slowly, he bumps the bales 
the guard, turning them rapidly. 


a 


Aids Contour Plowing. An instru- 
ment marketed by the Ellis Sales Company, 
of Fairfield, Iowa, makes it unnecessary for 
a farmer to survey a field and put out 
stakes to guide his tractor along a contour 
line. Mounted on the tractor facing the 
driver, the instrument has a dial calibrated 
in percent of slope above and below the 
level, or contour, line. Thus, after locating 
his key contours, the farmer can just start 
plowing, correcting his wheels whenever 
the indicator hand moves off zero. 


made simple 


by Alice Faye 


Every woman with children knows 
what a chore Christmas shopping is 
The children and family come Brst, 
which leaves lie time to think, let 
dlone shop, for friends and relatives, 

The other day when we were pos 
ing this picture or our family Chris 
mas card, [gor an inspiration which 

Baby Alice was soamused by Phil's 
Sanea Claus ouch that she wanted 
take a snapshor of her Santa Claus 
Daddy with our Micro 16. Then it 
litle camer for Christmas, 

T pass chis shopping tip t you 
with'the chought may help solve 
Your Christmas gife problems too, 


Alice Faye and Phil Harris, stars of NBC 
E.S.T.) and daughter Phy 


Sunday night Fitch Bandwagon, 


a are photographed by "Baby Alice 


YOU TOO can have and give... 


WITH THIS NEW, TINY PRECISION-BUILT CAMERA 


ker Micro 16 is Every- 
never taken a picture in 


11's THE PRESENT oF 19471 The Whit 

| body's Camera Even if you hav 
your life, you can get big camera results with this tiny 
precision-built camera na 5 year 
old child like “Baby” Alice Harris can operate it. 


You see your 


crure as it actually is in the “true-view 
press the “sure shot” button and the tiny 
“eagle-ey the rest. No focusing or fussing. 
Fixed focus eliminates measuring distances. 

MAKE NATURAL COLOR SNAPSHOTS having the Same fidelity as 
black and white with the Whittaker Micro 16 It’s pre- 
cision-built for perfect picture taking. 

SEE IT AY YouR DEALER'S Now, or mail the coupon for free de- 
scriptive folder and an actual Micro 16 black and white 
print (size 244"x3¥ “), thesame youtake with thiscamera. 


ROTARY SHUTTER 
3-WAY APERTURE 


Th 


tare of Phil, Alice 
nd Phylles 1s actual size of the Whittaker 


‘Micro 16 color prints, only 40¢ each, 3 for $1.00 


‘ 
L 


Whittaker 


| ACHROMATICLENS PAECIS/ON BUILT 
TRUE-VIEW FINDER 
CHROME CASE MADE BY MAKERS OF PRECISION AIRPLANE VALVES AND CAMERAS 


1 Tb 
1 He 


der descr 


yywood 38, Calif 


Plesse send me name 
Whitaker Micro 


[77 WRITE FOR FREE FOLDER AND ACTUAL MICRO 16 PRINT — 


Wm. R. Whittaker Co.. Led., Dept. PS-12, 915 N. Citrus Ave, | 

desler nearene mer and 
! nd fre black and whice prot | 
taken wich this evolutionary camera My name and address a 


ost 
Xa 


po 


zoe ___srate. 


eer: 


Only the new "5-Star Quality” AC Oil 

Filter and Element has an acidproof glass 

Ww BLE lth collecior tube trap which prevents 

A AltA pollution of the oil stream and assures a 
at your free flow of clean engine oil. 


SERVICE You can’t afford to take a chance. This 
STATION 


glass cloth trap actually means that your 


oil is filtered twice—for your protection. 
WHEN YOU WANT A NEW OIL FILTER, GET A [AC SPARK PLUG DIVISION * GENERAL MOTORS coRPoRATION 
NEW AC “5-STAR QUALITY” OIL FILTER... 
and get these additional advantages 

© POSITIVE END SEALS 

@ EXTRA STURDY BAIL 

‘@ MACHINED GASKET SEAT 

© HIGH OUTLET RESTRICTOR POSITION. 

© EVEN DISTRIBUTION OF FLOW 

© OUTSIDE.IN ROW 

© LONG FIBRE VIRGIN COTTON, RAM-PACKED 
© EXTRA HEAVY METAL CASE 

© EXTRA LARGE HEX HEAD DRAIN PLUG 
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On the Bri 


Basxivc in the brilliance of 82 
type GE street lamps, Schenectady’s Erie 
Boulevard 
eighth brightest lighted street in 
One 


new 


shown above, becomes the 


America. 
tributions to 


of three recent c¢ better 


averages more than 


ght over the street 

The big bulb at right is also a GE devel- 
opment. Its 50,000 watts make it the 
world’s largest incandescent lamp. Although 


used at present only for demonstr 
paves the way to bigger 

Largest and most powe: 
searchlight for sea duty i 
1,500-watt Westinghouse giant shown be- 
low, It would take some 90,000 household 


Ibs of 60 watts to equal the brilliance of 
its 5,850,000-candlepower beam. Designed 
to go atop the pilothouse of a new ocean 
, the aluminum-and-bronze light can be 
operated by a single remote-control lever. 
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New Design Saves Space 


Tims compact cleansing-tissue dispenser 
occupies about one-half the space required 
by conventional holders of the same ca- 
pacity, Designed either for table use or for 
easy installation on kitchen or bathroom 
wall, the holder is molded of polystyrene in 
ivory, coral, and blue. It is made by Co- 
lumbus Plastic Products, of Columbus, Ohio. 


Battery Kept Up To Par 


I's your own fault if the battery goes 
dead in this new electric hand lamp. 
colored balls tell at a glance when the bat- 
tery must be recharged. Indicating specific 
gravity, all three appear level behind their 
transparent window when battery is fully 
charged. Drop of green ball means five 
percent discharge; white, 50 percent; red, 
95 percent. For recharging, battery need 
not be removed, as charger can be plugged 
in. Made by U-C Lite, of Chicago, the lamp 
throws a 2,500-ft. beam. 
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Easier Color Printing 


Exracotor, a new negative color film 
developed by Eastman Kodak, is going to 
take a couple of the headaches out of mak- 
ing color prints. It eliminates the need for 
masking and for separation negatives, 

The Ektacolor process is able to do this 
by using color couplers, These provide color 
correction as the film is developed, produc- 
ing a negative image combined with posi- 
tive color “masks.” 

With most pi 
work from a positive transparency, and color 
correction is achieved by making one or 
more low-density, negative images as masks 
that then are bound in register to the 
transparency. Ektacolor completely elimi- 
nates this step. 

The making of separation negatives is 
another tedious step in producing color 
prints from positive transparencies by the 
dye transfer method, since such negatives 
are needed to produce printing matrices. 
This process is also eliminated by the new 
negative color film, providing a second 
major saving of time and materials, 

Working from the Ektacolor negative 
with color filters, positive printing matrices 
may be made directly on another new Ko- 
dak product—Pan Matrix film. Thus, in ef- 
fect, Ektacolor provides in one film a set of 
corrected color negatives. 

Black-and-white prints for use as proofs 
may also be made directly from Ektacolor 
negatives on special paper. 

Intended primarily for professional use 
with artificial light, Ektacolor is designed 
for processing in a photographer's own stu- 
dio. It will be supplied in standard film 
sizes for use in conventional cameras, and is 
expected to be available early in 1948. 


For the miniature fan... 


A Kopax 35 Casrena WITH RANGE FINDER, 
Brilliant 4-element {/3.5 lens, Lumenized to 
block ghost images; 1/200-second Kodamatic 
Shutter; built-in flash synchronization, Modern 
refinements include double-exposure preven- 
tion, automatic film stop and shutter-setting. 
Moderately priced. 


‘Tue Konak Reriex Camena. Twin taking 
and viewing lenses are {/3.5’s, Lumenized 
to cut flare. Big, brilliant image makes it easy 
to study composition; tells you when focus 

is razor-sharp. 1/200-second Kodamatic 
Shutter; built-in flash synchronization, Sturdy 
Juminum body. The most for your 
money in the fine-reflex field. 


ca 


For 
Kovax Mepauisr II Camena, Kodak 
Ektar 100mm. f/3.5 Lens—Lumenized—= 
unsurpassed in correction for defini 
tion and color. Supermatic (1/400) 
Shutter synchronized for flash. Instant 
focus with coupled split-field range 
finder. Uses rolls, adapts to packs, 

sheets, or plates; pictures, 2% x 3K, 

See your Kodak dealer. 
Eastaan Kopax Co. 
Rocuesten 4, N. ¥. 
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“I know 
what | want 


—even if | have 
to mye it — 


Nexr to the products 
of his own handicraft, 
fine tools are the aver- 
ge “basement hobby- 
greatest source of 
pride. Any one of these 
outstanding high-qual- 
ity kits of Nicholson 
craftsmen’s files will 
fascinate him. 


. 
Nicholson X.F. Swiss Pattern 
Files in handsome ped 


12 assorted Round 
die Needle Files; lengths 
4", 544" and 6%", ace 
cording to cuts 0, 2, 4 
and 6. 


. 
Nicholson Rotakit containing 
ten assorted Nicholson 
Hand Cut Rotary Files 
‘and Ground Burs with 
standard ¥%4" shank for 
use in regular electric 
power tool, flexible shaft 
or drill press. 

5 
Nicholson Rotaset_contain- 
ing 18 assorted Nichol- 
son Hand Cut Rotary 
Files and Ground Burs 
with 14” shank for use 
in small- i 


OBTAINABLE THROUGH GOOD HARDWARE 
STORES AND INDUSTRIAL SUPPLY HOUSES 


NICHOLSON | 
FILES vor crcersmrse | 
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Power Sharpens Pencils 


Ir poesy’T take long to put a point on a 
with this electric sharpener. Made by 
Bert M. Morris Co., of Los Angeles, it 
points graphite or colored pencils to any of 
three grades of sharpness, operates on either 
C, and has a Tenite exterior of mod- 
ftsman’s model is also 
made that sharpens only the pencil’s wood. 


Punch Protects Checks 


A. vocxer-stzep check perforator not 
much larger than a small pair of tweezers is 
made by the Kaw Mfg. Co., of Long Beach, 
Calif. Tiny spiked rollers on the ends of the 
arms puncture the paper from both sides 
when rolled along a check. 


THAT cusniony FENG LASTS LONGER WITH MaRrag, 


It’s a grand feeling to watch those artistic plastic designs take 
form. It’s the same feeling of satisfaction you get when you 
drive your smooth-riding Marfak lubricated car. 

© Cushiony driving and handling ease is a sure sign that Marfak 
sticks to its work, with bearing surfaces scientifically protected 
against wear .. . for a thousand miles and more. Marfak is 
designed to resist wash-out, jar-out and squeeze-out. Applied 
by chart, never by chance. Ask your Texaco Man to give your 
car that “Marfak feeling” today. 


THE TEXAS COMPANY 


} 


TUNE IM: TEXAGO STAR THEATER presents the TONY MARTIN chow every Sunday night 
METROPOLITAN OPERA broadcasts every Saturday afternoon. Sea newspaper for time and saton. 
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Portable Gas Generator 


A porTaBLe acetylene-gas generator of 
new design, the Port-A-Matic, supplies fuel 
for an oxyacetylene welding torch safely, 
inexpensively, and just where it’s needed. 


Easy to carry or lift to a bench, the model 
shown weighs.only 25 pounds, While in 
use it can be knocked over or even turned 
upside down without fear of explosion, the 
maker says, since baffles keep water from 
reaching the carbide hopper. 


DDB % er stg witha winding 


Doouse it! Dasnchit! 


‘You never have to remove your 17-jewel Croton Aquamatic 
when you swim or bathe, Before it goes to your jeweler, 
every watch is certified waterproof by the United States 
Testing Co., Inc. All you need do is make sure only your 


Croton jeweler opens, closes, and services your watch. Seek eguare ane of stints 


Also: Dustproof, shock-resistant, radium dial easily read 
in the dark, the glass crystal can’t shatter! 
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CROTON AQUAMATIC 


You'll thrill to it! Your astonishing Croton 
Aquamatic tells true time because you never 
wind it! It’s actually more accurate — 13.5% 
more accurate* — than watches wound by 
hand. Here's why. The scientific self-winding 
mechanism is wholly automatic — winds your 
watch as you move your wrist. So the danger 
of over-winding or running down is out! And 
it’s got that “massive” look every man wants, 
to look well-dressed from dawn through dark. 
Made ~ by Croton — famous since 1878. 


a AQUAMATIC 
73 Aquamaties were tested za i 
defo Famou watches wound ty han 

ookle, watch 


te your wrist 
Sate Sete ate to 
Pax included 


eee eaeral © 1947 Croton Watch Co., Ine, New York 


FO 80 eta, 


oy 


HASTINGS 


TOUGH on Oil-pumping 
GENTLE on Cylinder Walls 
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Choose Evinrude . . . for the certainty of fine performance 
that means utmost satisfaction and enjoyment for years 
and years ahead. 

See your Evinrude deoler—look for his name in your classi- 
fied phone directory under "Outboard Motors”. For free 
catalog of the complete Evinrude line write, EVINRUDE 
MOTORS, 5657 North 27th Street, Milwaukee 9, Wis. 
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Set — 
GIUNMIGIDGF 
FIRST IN ouTBOARDS \| aah YEAR| 


In Canada: Evinrude Motors, Peterboro, Ontario 


Top troia—No. 4611 New York Central Freight. 

23 places. 52 3-16" long. Remote Control. Complete 
Lower trainNo. 4607 Penssylvonio Freight. 21 with 14 sections of wack, moking 140" evel — 
Pieces. 40Y4" long. Remote Control. Complete with $39.95 
14 sections of track, making 140° eval— 


$29.85 
THE ONLY SCALE MODEL TRAINS WITH 
ALL THESE THRILLING FEATURES 


Send for this 
Illustrated 


Real smoke synchronized with train 


nized with train speed 


‘% Realistic 2-rall track—no old-fashioned 
‘thied rail 


% Trains ond track built to uniform 
3-16" seale 

Spectacular new Electronic Propulsion 
locomotives 

® Billboord whistle—works with any 
train system 


‘The new American Flyers bring you 
all the wonder and glory of railroad- 
ing. They puff real smoke. The built- 
in “‘choo-choo” reproduces the choo- 
choo sounds of a real i 
under full steam. Both 
“‘choo-choos” vary in inf 
you increase or decrease, 
of your train. Locomotivs 
cars and track are all 


form 3-16" scale, so that your train 
looks like real—hugs the track like 
real. Cars have automatic couplers 
that couple anywhere. Uncouple by 
remote control. Die-cast locomo- 
tives have superpower worm drive 
that assures smooth, steady pull at 
all speeds from a crawl to 120 scale 
miles per hour. See and hear the 
sensational American Flyers at your 
nearest department or toy store. 


See... American Flyer’s 2-rail track has 
no old-fashioned third rail in the middle. 
“T" design rail. Looks just like Yhe track 
of real steam railroad. 


When in New York visit the famous Gilbert Hall of Science, Fifth Avenue 
at 25th Street. Admission free. The A. C. Gilbert Company, New Haven, Conn, 


‘Also makers 
Tool Chest 


f the famous Erector, Gilbert Chemiatry Sets, Microscopes, 
ind other Gilbert Scientific Toys. 


32 big pages with full color illus- 
trations of all American Flyer 
trains and spectacular equipment. 
‘Advance news on sensational new 
Electronic Propulsion Locomo- 
tives, automatic coal loader, log 
loader, and other latest develop- 
ments in scale mode! railroading. 
‘Mail coupon with 106, 


Gilbert Hall of Science 
79 rector Sq., New Haven, Conn. 


enclose 10¢. Please rush colossal 
illustrated train book, 


City. on 
This offer good only in U.S.A. 


State... 
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with MEN 
WHO Know 
FINE TOOLS 


those whe work with hand 


The red handle with the black head 
— exclusively Plumb. 


Quality Comes FIRST 
PLUMB 
is FIRST in Quality 


HAMMERS + HATCHETS » AXES + FILES 
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Compact Water Heater 


Hor water for a small home or busir 
establishment is provided by the compact 
electric heater shown above, The thermo- 
stat is set at 180° F., and, as hot water is 
drawn off, a twin-band element insures fast 
reheating of the remaining liquid. Made 
by the Vacuum Can Co., of Chicago, the 
heater has an inner tank and outer shell of 
stainless steel. Insulation that will not de- 
teriorate surrounds the inner tank 


| Teed Ueagih | 
Weight, Grams 


‘Champion Spark Plugs for model gas engines give the same 
dependable performance as regular Champions. Champion 
Ceramic insulation —Sillment sealed. Alloy needlepoint 
electrodes for easy starting. One piece construction, 


CHAMPION 


SPARK PLUG COMPANY * TOLEDO 1, OHIO 


Dependable 


CHAMPIO 


AMERICA'S FAVORITE SPARK PLUG 


A new set of dependable Champion Spark Plugs is just the thing 
to make your car start like the proverbial scared rabbit. Quick 
starts, faster warm-up, and all ‘round better engine performance 
result in substantial gas savings. In addition, they'll reduce exces- 
sive drain on the battery, and minimize the danger of crankcase 
dilution. Now is the time to have your Champion dealer check CHAMPIONS FOR YOUR CAR 
your spark plugs. Be sure to get dependable Champions if you 

need new ones. Champion Spark Plug Company, Toledo 1, Ohio. 


FOLLOW THE EXPERTS 
DEMAND NEW DEPENDABLE 


listen to the CHAMPION ROLL CALL . . . Horry Wismer’s fast sportscast every Friday night, over the ABC network 


Exclusive with CHEMCRAFT / 


Safe, exciting Atomic Energy Experiments mac 
Chemcraftamore fun thanever before, And listen, 
fellows... ChemcraftlgAformie Energy feature is 
the REAL THING! You actually conduct your 
‘own experiments with the awesome, mysterious 
and breath-taking force of Atomic Energy. Yet 
all materials, experiments and apparatus are 
absolutely safe . . . even the Uranium Ore released 
to Chemeraft by the U. S. Atomic Energy Com- 
mission, Send today for new FREE descriptive 
booklet. Mail coupon below. Insist on... 


‘AMERICA'S LEADING CHEMISTRY OUTFITS 


Atomic Energy comes to you as an EXTRA SPECIAL 
ADDITION to the many other exciting, exclusive features 
which have made the name CHEMCRAFT famous among 
millions of boy and girl chemists. 
Experiments, Instruction Manuals, Chemical Magic, 
Bryan Chemical Tilustrators, Glass Blowing, Chemeraft 
Chemistry Charts, “The Story of Chemistry” booklet and 
jusive features are included in the larger 
‘unual. No other chemistry outfite give 


auch large quantities. Ask for it by name. 


CHEMCRAFT—SOLD BY LEADING STORES EVERYWHERE 
FeeNe Poisons, No Explosives, No Unpleasant Chemicals 


ing book tells oll cbout “The 
fonders of Chemistry” and Atomic 
E alto describes’ many fescinet- 
Ing home experiments, mony 
‘amazing things made possible by 
chemistry 


‘Mail coupon for your FREE copy today! 


‘THE PORTER CHEMICAL COMPANY 
74 Prospect Avenue Hagerstown, Md. 
‘Mail me FREE, without obligation, your new book- 
let, “The Wonders of Chemistry 


(Print pleinly) 
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SHOVELS SNOW, SAWS WOOD 
PLOWS and CULTIVATES 


SHAW DU-ALL and ¢ 


> 
yD PEPPY PAL’ TRACTORS 
‘These rugged walking and riding trac- 
tors pay their way the year ‘round. 
Plows, discs, harrows, hauls, operates 
lawn mower, cutter bar, spray, bull- 
dozes, plows snow, runs wood saw 
and other belt machinery. 
Ideal for small farms, orchards, 
truck gardens, poultry farms, golf 
courses and estates. 
Easy to change attachments with im- 
proved Jiffy Hitch. Patented tool con- 
trol allows quick adjustment for wide 
hills or crooked rows. Sturdy, extra- 
strength construction means low up- 
keep cost. Operates for only a few 
jour, 


Buy direct and save, Mase 
production "holds prices 
7a—auality up. Anyone 


5712 FRONT ST., GALESBURG, KAN. 
PS NORTH 4th ST., COLUMBUS, 0. 


PRESSURE QUEEN 
FOUR CYLINDER 
PORTABLE AIR COMPRESSOR 
SPRAY PAINTING OUTFIT 
© COMPACT 


© RUGGED 
© POWERFUL 


AMAZINGLY LOW PRICED FOR THE ONLY 
FOUR CYLINDER UNIT ON THE MARKET 
‘The ideal sir supply for home and farm workshop, 

machine shop, garage and contracting painter; 


inotor ine: Trmmacdiate delivery 
nator or eas toeine: Tonenediats acivery” 
‘desler does not sell Pressure Queen write direct 


IE CAMPBELL-HAUSFELD Co. 
151_RAILROAD AVE. HARRISON, OHIO, 


3 
<<} 
for the man who owns, or plans 
to own a workshop, no gift could 
bring more pleasure. 
A. NAME TO REMEMBER WHEN YOU 
(A } > THINK OF BETTER LATHES AND SHAPERS 


inch swing 
18 inches between centers 
= 


A LATHE TO Segan Ruggedness 
DEPEND ON and Lasting Accuracy 
+. at $15950 


This compact Logan 9-inch Lathe handles manufacturing operations with the same speeds 
and precision that make the larger Logan Lathes outstanding in industry. For general 
machine shop and tool room work, farm equipment maintenance, and home workshop 
projects, it is equally effective. The ball bearing spindle mounting, the self-lubricating 
bronze bearings at other vital points, and the V and flat bed ways precision ground to 
within 0005” of parallelism are typical of Logan advanced design. Rugged, rigid con- 
struction makes it steady on heavy cuts. See this outstanding 9-inch lathe ot your Logan 
Lathe dealer's or write for information. 


WOOLWORTH BLOG. 550 W. WASHINGTON BLVD. _1672 MISSION STREET 700 COMMERCE ST. 
DISTRICT OFFICES: NEW YORK 7, N.Y. CHICAGO 6, ILLINOIS SAN FRANCISCO, CALIF, DALLAS 2, TEXAS 
CORTLAND 7-8024 CENTRAL 1246 UNDERHILL 6682 CENTRAL 4075 


LOGAN ENGINEERING CO., bept.c-12, CHICAGO 30, ILL 
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ig 


THE BRUSH WITH 
THE STEEL BACK ; 


y 


ush Cow 
‘Milwaukee 3, Wise 


1 
formation sbost 
1 
1 


mM ustle: 
Soo N. 22nd St, 
W ajease send me complete in 
B Speed Sweep brushes 


Tome 
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Vy 
Exposure Meter 


“the chaice of esperts 


Takes the “guess” out of color 


SEALED POWER PISTON RINGS 
save oil, save gas, restore original power 
Send postol for free booklet on oil-saving. 


SEALED POWER CORP., DEPT. H6, MUSKEGON, MICH. 


CARBIDE SCRIBER 


NON-MAGNETIC 


Price Post Paid 


LUCAS-MILHAUPT ENGINEERING CO. 


UTH LAKE DRIVE © CUDAHY, WISCONSIN 


ITS GOING To BE TOUGH See These New 


JACOBS CHUCKS 


for the 


HOME SHOP 
HEX-KEY Model 


for drill presses, lathes 
| ‘and motor shafts 


#4 models, capacities up 
toy’ 
4 straight hole design to fit 
¥4" or 54” shafts 
* fits plain end drill press spindles, motor 
Shafts, and other powered shakes 
% special arbors for Morse Taper spindles 


When you want to fix things fast . . . remember 
Weldwood Glue. It’s quick to mix.. easy to use... 
tremendously strong. stain-tee...rot-proof 
and permanent, At hardware stores, lumber yards, 
chain stores. 


wea WwW E L D WwW {e) fe) D Haslly fs fisced to Ho! ok aeitte, For Saas 
ce riasnic ats Eerard eos! ERs 
WATERPROOF SUE fee hed sine lite 
United States Plywood Corporation, New York TITE Model 
for hand drills, flexible 
shafts, polishing heads. 


* 3, sizes for tools with 
spindles up to 1” dia. 

#2 diameters to fit %” or 
14" spindles. 


Greater rippin, 
power and deat 
Genter “accuracy 
for drills. 
Onabench grind- 
er, this chuck 
Rives a horizontal 
drilling set-up. 


RUBBER-FLEX Jaw Assembly 


¢ construction ... hardened alloy 
steel jaws bonded together by oil-proof sya- 
thetic rubber ... no loose jaws or 
springs. Tremendous gripping power. 
Accuracy not previously possible in, 
popular priced chuck. 


these 2 new Jocobs Chucks at your 
deoleri. 


‘THE JACOBS MANUFACTURING COMPANY, 
Hertford 2, Coo. 


Please send your new israted folder on the Jacobs Rubber-Flex 
Hankey ond Hand Tite Onis. 


‘FEDERAL MANUFACTURING & 
‘Mater ol Potegep © enone Dever 
aiasniao sat = mooam sy  | 
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Lights as It Oils 


EveEN in the darkest crannies you can al- 
ways see what you're oiling with this can. 
A flashlight is built into the top and focused 
toward the spout. The battery is set in the 
handle, Rogers Realty Co. 
City, developer of the sribes. the 
one above as handmade; its appearance will 
be changed before it is marketed, 


GREENLEE 22 is @ nome it will 
remember wh 
you sharp cut 
finish, and that smooth, easy oc 
ine craftsmanship. You can be certo 
GREENLEE 22 Solid-Cent 
sharp” when itr 
Seoled” with o 
in perfect co 
surely want to do with it. To buy top quality, 
buy GREENLEE, 


too, that every 
is Moctory 


Fs: corn 
GREENLEE 
. © 4 


Fender Floats as Buoy 


SPECIAL OFFER... 
ONLY 10c FOR HANDY 
5 WOODWORKING CALCULATOR 


problems. Con- 


Tins boat fender doubles as a buoy. 
Molded of durable synthetic rubber, the 
Fender Float’s five-pound internal air pres- 
sure makes it buoyant as well as a cushion 
between a boat and a wharf. 
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1/300 res 
fn 
$38 


TOTAL: $09.63 


Speeds ai 
Chaideline bord 


ea, Double-exponure £555 1/80 of a 

guard. Synchronized ips eliminate blus 

Po aes 
= 


‘lash unit extra, 


‘TWIN-LENS: 
ARGOFLEX* 


a cane 


ARGUS 


MODEL 21 ARGUS MINCA 
Qaly Argus 21 has F9.7__ precision 
Gilatidinder”” sight. ground doutaao2 
Genter eross-mark fhe "fans he tems a 


ming. any camera “Ef 
jer ime class. Three easy-to- 


35mm. 


Pinec netting. crop. ra ERC Your, fa 
RES, Prevents 4 tam slides Pith unusual 
picture ‘hefere TONE clarity. Fina 
BE Peat adap’ aude StAP 
meat, eh Seo Utne aveable fer 
corrected” oor mm og Bante 35 
gorrected’ tens, = mm xtra, 
Tees LO to MMH 9995 entre, 
12200. 12 expomures (Complete with 
ta carrying cose) 


What is there about an Argus that makes 


This Christmas it such a wanted gift? Simply this: Every 


Argus product is rigidly engineered to 


| AN meet the exacting requirements of the 
critical camera fan. That's why, when you 


He'll give you sound advice in helping 


the hind of gf you sctect the Argus gift you want. 


give an Argus, you know you give your 
ARGUS best. So — see your Argus dealer today. 


you ‘d like lo ge! 


ARGUS MODEL A.2 


F4.5 Anastigmat, coat- 
ed, color-corrected 
Automatic ‘shut- 


Price: $27.50 


450 posure ‘meter. Optical 
550 Yewinder. “Takes 35 
TOTAL: $37.58 


ARGUS, INCORPORATED * ANN ARBOR, MICH, 


| 
f 


ARGUS C.3 
Coated, color. 
corrected FSS 
x lens 

chro: 
flash ‘attachment. 
Accurate Tena: 
coupled," split 
field range Aeaes. 
Salant fader 
1/10 "to "T7300: ? 
fakes all stand is 
ao 85 mm fim. TOTAL: $7471 


FINE CAMERAS, PHOTOGRAPHIC PRODUCTS AND PRECISION opricaL INSTRUMENTS 
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NEw. HOME MOVIES 


YOU WANT TO OWN! 
PICTOREELS 


for 8 mm.—16 mm. 
sound-silent home 
Projectors 


BELLES 
OF BALI 


PUPS’ 
CHRISTMAS 


‘What a crazy Christmas morn 
‘when pups get tangled in the 


pron Sethe ley 
; we ri yl 

SNOW FUN 

A doze ways oan fan 

parepeyserr 

Sieuuycerete A we] 

wine oa f 


YOUR DE LUXE 


FREE NEW PICTOREEL 


catalog of sound and silent home 
movies is ready. Send for it! 


BELLES OF BALI 
PUPS" CHRISTMAS 
‘SNOW FUN 


PICTORIAL FILMS, Inc. 
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Oil Gauges Air Speed 


Castor oil has added another to its many 
uses in this Westinghouse gauge to study air 
velocities in an electronic air cleaner. The 
center tube holds the castor oil, while the 
two bottles on either side contain salt water. 
Air entering the right-hand bottle forces a 
salt-water bubble up into the oil. By vary- 
ing the pressure until the bubble lines up 
with a hairline marker on the magnifying 
scope, the velocity of the entering air can be 
accurately determined. 


Ear Aid Tests Own Life 


To prev battery failure, the latest 
Otarion hearing aid, diagramed above, 
boasts its own built-in battery tester. A 
Metrodyne voltmeter, it tests both A and B 
batteries and indicates their probable hours 
of service. It also helps localize operational 
troubles by eliminating the batteries as a 
possible cause. The entire instrument, in- 


cluding tester, weighs eight ounces. 


ADVANCED STAGE OF EVAPORATION 
Equal rie loss from both batteries 


nf FIRST STAGE OF EVAPORATION 
Equol liauid loss from both batteries 


Orieay LASTS LONGER TOO! *In normal car use, because 
fatiey _ of “Sta-ful's” extra liquid reserve, plates are kept 

submerged to help deliver full life and power, 
when the same liquid loss leaves the plates in 
ordinary batteries exposed and inactive. This 
“Sta-ful” principle, oversize electrical capacity, 
plus Fibre-glass insulation, give longer life than 
batteries without Auto Lite “Sta-ful” features. 


AUTO-LITE BATTERY CORPORATION 
Toledo 1, ‘Ohio 


AUTO io ae 2 
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WRITES ON STEEL 
DECORATES GLASS 
ENGRAVES JEWELRY 


CARVES WOOD 
TOOLS LEATHER 
CUTS CARDBOARD 


ORDER REPLACEMENT 
ACCESSORIES NOW! 


Works by Vibration! 


Whether you work 
with metal, wood, 
Rlassy plastics oF 
feather, sour 


a Bury 
Torally 
thing else on the mar: 
ket! Writes like a pen- 
cil on hardest steel! 
Engeaves, carves, ham: 
mers and cuts. Only 
$7.50 at your dealer. 
Ihe ‘cannot supply 
you, write « ad 


We will arrange for 
shipment 
BURGESS Y Aas A 
BATTERY COMPANY —V41-43 Assorted Hommer Tips 
Handicraft Division 3 for $0.23 
Lake Zuieh Minas V 115 Sharpening Stone $0.25 


Contains Vibro-Too! and 22 attach. 


BURGESS BATTERY COMPANY 
Handicraft Division, Lake Zurich 23, Mlinois 
Pleose arrange for @ Vibro-Tool dealer to ship the following 
Please list 
port wanted 
by umber 


D Vibro-Toot £1 De Luxe Kit) Accessories 
D enet Ci she Co. 
NAME. 
‘ADDRESS. 


Yond 
PRESTO-FLEX 


NOW! For Only ‘5% You 


can have an Amazing New 


| FLEX IBLE SHAFT TOOL 


with PENCIL-SIZE HANDPIECE 
i Sharpens, Cleans, Mills, Carves, 
fetal, Wood, Glass, and Plastic 


Som you. can turn your eld motor, drill 
SLs Store soe 


it 
ght places. you ‘tan’ fe 
erall length And—enly 85, 


FOREDOM ELECTRIC CO. ACES 


‘Monvlocturers of Flexible Shott Equipment for Home 
‘ond Industry For @ Quorter Cen 


27 PARK PLACE * NEW YORK 7, N.Y. 


MUFFLERS 
STEELS and ALUMINUMS 
with @ motorboat tone 


SANDEE MUFFLER CO. 


7523 5. WESTERN AVE, LOS ANGELES 44, CALIF. 


SAVE HANDS 
SAVE TIME 


with Steel-Grip Gloves 
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Garfield, 
(InCanasa: Safety Supply Co., Toronto) 


ge . 
hap: OW Basic 


— 


ELECTRONIC CONTROL 
SERVICE TOOL KIT 


« cuts "“down-time” to a minimum 
because 


you always have the right tool 


- speeds maintenance . . . 


at the right time 


Actually tested in the 
shops where “down- 
time” must be held at 
an absolute minimum, 
this kit has proved its value over and over again. 
It contains all the basic tools you will need... and 
they're Snap-on tools, built and sized to precision 
tolerances with the feel and balance that gives you 
fast nut-turning efficiency. Check the comlete list 
at the right . . . tear out coupon and mail today. 


SNAP-ON TOOLS CORPORATION 
8060-L 28% AVENUE . KENOSHA, WISCONSIN 
International Division: Kenesha, Wisconsin, U. 5. A. 


Including . . 


‘A made-to-order, “tested-on-the-job" kit to service 
Electronic Controls, Panels, Relays . . . Heat Con. 
trol Panels . . . Spot Welding Timers. . . Small 
Hoist Controls ... and Welding Mochine Starters, 


This completé 51-pc. kit 
with Handy Hold-all Box 
for oat 


1 Midget Set 4" drive 
Ratchet, Sliding Tee 
‘Nut Spinner, Flextation 
Plastic Grip Handle 
Universal Joint 
2” and 6" exteasion 
8 Hex. Sockets 7” to 3” 
8 Deep Hex. Sockets i" t0 sy" 
3 Square Sockets, 4", 24", %a"” 
« Dwarf Boxockets i" t0 4" 
8 Ignition Wrenches zs” to 44" 
19%" Screw Starter 
‘Tungsten Ignition File 
6" Mill Bastard File 
5” Gripper Pliers 


- 1am enclosing 
Cl Money Order 


$4847 


6" Ding. Cutter Pliers 
6" Needle Nose Pliers 
3 Screw Drivers 

4” Offset, 174" and 

243" Stubby, 

plus a 3” and 4” blade. 
1 Red Hold-all Box 
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Power KING 


WOODWORKING 
TOOLS 


Power King tools for 
your home shop — there's 
@ gift the whole family 
will enjoy for a lifetime! 
Furniture, cupboards, cab- 
nets. toys... . anything 
in wood that your home 
needs... can le 
easily ‘and inexpensively 
with fast Power King tools 
to help. 

Quality at @ Price 

PK tools give you de- 
sign and construction ex- 
cellence far their 


tell the family you're 
jing to buy your own 
it this year. post: 
rd for new catalog sheers 
describing all the tools 
and the name of your 
nearest Power King dealer. 


}, POWER KING 
TOOL CORP. 
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A ran cry from the high-wheeled, hard- 
tired bikes of old, the newest accessory for 
the comfort of present-day peddlers is a 
shock absorber for bicycles and motorbikes. 
Made by the Witherell Co., of Detroit, the 
double-spring device is easily attached to a 
bike’s front-wheel fork. Its spring action, 
similar to that of motorcycle shock ab- 
sorbers, helps cushion rough-road bumps. 


Tool Fills Fenee Needs 


Desicnen to perform all the jobs of an 
entire set of fence tools, this single, all-in-one 
building and repair tool is a combination 

er, ripper and pair of pliers. No larger 
than a small claw hammer, it splices, cuts 
and stretches wire, and pulls nails and 
staples. Made by the Hercules Forge Corp., 
of Los Angeles, the 10k-inch-long, nickel- 
plated fence tool weighs only 1% pounds. 


PRECISION TOOLS 


Give yourself a Christmas package this year — of Atlas 
equipment for your shop. There's a lifetime of fun and 


healthful relaxation for you in Atlas tools. And they're 
might practical coo. The whole family will enjoy the 
host of useful and attractive articles you'll make in 
metals, woods, and plastics — the tools will save on home 
equipment repairs—and they'll be invaluable if you 
decide to develop your ideas into a profitable business. 


Industrial Standards for Your Home Shop 


Atlas precision tools are top quality throughout — 
compact, rugged, built to exacting industrial specifica- 
tions, They offer all the time and work saving features 
demanded by commercial users. No matter how rigid 
your tool requirements, you'll find Atlas meets them 
completely. 


Years of Practical Usefulness 


Years of dependable service are engineered into every 
Atlas tool, And they are reasonably priced. Your nearby 
Adas distributor will be glad to have you inspect the 
many features at your leisure. And he probably has a 
convenient payment plan if you prefer to buy that way. 
See him today or send for his name and latest catalog. 


ATLAS PRESS COMPANY 


1255 N. Pitcher Street 
MICHIGAN 
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THE FIRST TOOL OF THIS KIND—TODAY’S FINEST! 


Smooth, steady power at your fingertips! Perform 
preelaion operations not possible with any other port- 
Rble tool! With a Handee you can turn out profes- 


sional looking, projects for pleasure or profit—ship, 
Plane and train models, delicate, internally carved 
costume Jewelry. wood ‘carving: d 
tumblers, etc, AC or DC. 25,000 r. 

600 accessories made especially for the Handee! 


AGOOD START—THE 
HANDEE KIT 


HANDEE Tool 


You'll be amazed 
at what you can 
omplish! At 
stores or postpaid 
$27.50 


Handee only, with 7 accessories, $20.50 


%, 


Py 
MH OURSE 
G LF OR A FRIEND = 4" 
SIFT OF A LiFETIMES 


NEW PLASTIC-CRAFT KIT 


For internal carving. Contains 
special plastic cutters, buffers, 
sanding discs, buffing com- 
pounds, a liberal supply of 
clear ‘plastic, dyes, cement 
and instructions. At stores 


‘or postpaid $6.95 


rywhere. If they can’t 
it postpaid. Satisfaction 
ge Manual on request. 


aN 
aes 


GET A HANDEE at stor: 


CHICAGO WHEEL & MFG. CO. 
{101 W. Monree St. Dept, PO, Chicago 7, I. 


© Plastic-Craft Kit 
1D Send Manual 


Send (J Handes Kit) Handee Tool 
ocop. ) Remittance enclosed 


Sand Casting—t 


PP arse 


‘rithout priority, Orders flied in sequence 
ie fecelved.” INVENTORS-SCHOOLS- 


GRAPTEMEN use FOUNDRYETTE. for 
fnaking castings quickly for, new inven 
eneral pur- 


loos for instruction. and 
Bowe. Graer now vor eu 

ree sizes are available caps 
fe brome “castingn of 
Dounds weight. aluminum, copper 
fe."Domestic’ gas supply and 110) voll 
AG or BO energy reauired for operation, 


KANSAS CITY SPECIALTIES CO. 
Box 6022, Dept. S-L5 Kansas City, Mo. 


Say You Saw 
It In Popular S 


LECTRICITY Gagwhere 


nce 


Write for folder 
W. ONAN & SONS INC. 


2778 Reyalston Ave., Minneapolis 5, Minn. 


SENSATIONALLY NEW! 


YOUR CIRCLE SAW CAN 
CUT GROOVES LIKE THIS . 


Yes—This new invention 
will fit the arbor of any 
wood power circle sow— 
and it will saw any groove 
desired, cleaner, easier, 
and faster than any dado 
head on the market today 
«++ Once mounted, Warren 
Dado Sawing Washers can 
be left as a permanent 
part of your power saw 
: + + always accessible and 
ickly adjusted from use 
95 a straight cut off saw to 
ony width groove desired. 


Warren Dado Sawing Wash- 
ers are precision diecast alu- 
minum clloy. There are four 
washers to © set—one pair 
for each side of the saw blade 
«++ gredvated in 32nds and 
1d to cut the width 
ired. 


groove 


Use the coupon below ond 
order your set today ot this 
tow moil order price. 


posTPaio 


Patent 
Applied For 


WARREN DADO SAWING WASHERS CO. 


P.O. Box 98, Nerth End Station Detreit, Mich. 


Arbor Sie O% O% 0% O1 
‘Money Order CI Check 


WARREN DADO SAWING WASHERS (i 


P.O. Bex 98, North End Stetion Detroit, 


Girevior Only 
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‘way through the wood 
smoothly, almost effortlessly—and make 
true, accurate cut. 

Atkins Silver Steel makes great saws— 
sows that hold an edge for many hours of 
pleasurable cutting. For a big smile, use a 
Great sow—use on Atkin 


ATKINS 


E. C. ATKINS AND COMPANY 
INDIANAPOLIS 9, INDIANA 
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MORE 
Good Implement Dealers 
Sell Bolens HUSKI 


Than Any Other Garden: 


YOUR NEARBY BOLENS 
HUSK! DEALER is 0 good 


mon te know, for he's 


cal 2-Wheel rectory ond {:Pockooed” imple 
plowing, harrowing, seedi 


BOLENS PRODUCTS DIVISION 


FOOD MACHINERY CORP. 
HM 207 Pont Street 
PRESTON port Weshington, Winconsin 


indard for Over 30 Yet 


Just off the press!—Rvery man 
who owns a” workshop should 
have a copy of our new, up-to- 
the-minute, 200 page catalog of 
Machine Shop Equipmen 
latest tools made by the ne BleRest 
manufacturers in the 

plete ‘with iilustrations, deserip- 
Rions. “prices. Prompt’ delivery 
on most tools listed in this book. 
‘Available 


CENTER TOOL CO., 153 Contre St, Dept. D. N.Y. C13 


Say You Saw 


It In Popular Science 
Get an Electric 
SOLDERING IRON FREE 
and assemble your own... 


‘This is the same MAGI-KLIPS Radio & Electronic Experimenter 
Eireeomplete with all parte—ihat we sell Teady asvembled 
B78 
inocked-down form with full instruction for as= 
seeking sow otter at tne new tow price", $19.75, 
SSupleie with a, new Electric Soldering Ironideal Yor ‘wiriog 
Sout unassembled MAGI-RLIPS Kit. 
7? Send for your copy of FREE booklet, “Electronics Made Easy. 


DEER & TAYLOR COMPANY 


Dept. M, 1342 Milvia St. Berkeley 8, California 


Satisfaction 


cio 


ir mor 
in 10 doys! 


wood-carver in 20 minutes! 


Here's a fascinating new hobby — com- 
plete in one cool. Making fine wood 
carvings with the Carvit is so simple a 
child can do it! The unbelievable per: 
fection of your first carving amazes your 
friends! Experienced craftsmen use the 
Carvit to give their woodworking proj- 
ects that real professional touch. 


With the Carvit, you make beautiful 
replicas of inexpensive objects you can 
find in any dime store or gift shop — 
reproducing them in mahogany, walnut, 
and other fine woods, 

are many times more be 

uable than your original models! 
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SEND FoR 


ALLIED’s 


BIG 164.page 


AUED. uni 


Fis. 
\ 


Everything in Radio at Lowest Prices! 
Here a ererything you want in Radio! New bome radon 
Sid phone cai Hams oosivrs ond gaat, me Wie 
Tioalunde of porta: tubes fouls, complete PA easip: 

iagrams, latest radio books. The most complete 

Steck amptere—inone ie bookall oneysing 

ow prices! 


BUILD THIS 
AMAZING 
5 TUBE RADIO 


LOW-COST SUPERHET KIT 
Complete with Plastic Cabinet, 
Loop Antenna, and Tubes 


atest 5° 
Cabinet. Unbelievably easy to 


PM dynamic speaker; handsor 


IMMEDIATE DELIVERY ! 


Complete 
‘ot shown 


F.0.B.ROVERSFORD, PA. 


QUAY 8” BENCH SAW 


CUTS THROUGH 2%6" 
UNCONDITIONALLY GUARANTEED ONE YEAR 


"AMERICAN MACHINE & TOOL i. Inc. 


DEPT. 200 ROYERSFORD, PA. 


Q Rush FREE 164-page Catalog 
Send Kit No. 83-2 

1 Send 6 Books No. 37.799 
Send Calealators checked above 


ALLIED RADIO CORP. 
833 W. Jackson Bivd., Dept. 7-M-7 
Chicago 7, Ill. 

s. 


helps to destroy 
etl of Sungtas proviges efective 

‘all with ONE machine! 
Y TILLERS are available in power take-off and 
27 to Te, tuage widths, ‘See your Beaman 


SEAMAN ROTARY. 
motorised ‘models 
Genler and write for complete 


SEAMAN MOTORS, Inc. iitwaikee3 Wit 


Blade guide aids close 
following of a 
pattern. 


Steel universal chuck 
holds ‘all blades, files, 
and sanding attach= 
‘ments. 


< — 


OmECRAEY 


1 eee nae 16" SCROLL SAW. /“oniy 


down tilts with table 


eee built expressly for the hobbyist $9995 


you enjos 
Pration always 


available at your dealer's store, at ed needs of the hobbyist imuuniiay 
ly low. cost “— this good-looking who “putters around” with 
i 16" Scroll Saw. oodworking. 
Speed of, 1275 cutting strokes per "Delta engineers have included features that 
minute, you can do fast, accurate scroll: make it a real value for the money "a tool 
Sawing ‘of all ‘ypest free work, inlay work you've every right to be proud to wo 
and marquetry, fig saw puzzies, ec Bearings "are constantly lubricated from che 
system io the crankcase... . Univers 
Made by a Leading Too! Builder! = Hiade chock fits all types of blades, fi 
Behind the Homecra(t 16" Scroll Saw is the attachments... » Pump in bead sup- 
‘men who make Dele / 60 keep cuttin 
de the sigh aud 15 degrees to the Lele 
ees to the right and 1$ degrees to the left, 
V-jaws of universal for anplecurting. «.-; Guides are fully adjust. 
finch hold files, with i Segrece, for olimtecsleageh aide tases 
We" or Ye" shanks. Accurately-machined one-piece casting forms 
base and arm... Pulley guard provides safety. 


Worthwhile Features! See It At Your Dealer! 
With the Homecraft 16” Scroll Saw, Delta Ask your Homecraft dealer to show this scroll 

anemprigede, few, and hi complet’ display ‘of Homecral 
mand for a Power Tools that range in price from $29.95 


Foodspopular-  t0 359 
Briced ‘cool Visit your Homecraft dealer now! 


Dee yteeegarie sheen 
HOMECRAFT: 
POWER TOOLS 


Office © Chicago 2, Illinois 


Ge2N"E. Vienna Aves 1. Wie 
Please send free catalog sheets on, 
Homecraft Power: Tools, 


ins atts pi 
Ding send ace 
Tote ad ae 
Er aie oe 


General Sal 
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7 DRIVING 
ASNAIL? | 


| Take the sluggishness out of your car. . . save 
‘on gas and oil, too, by installing a set of 

-k-seating Burd “Graf-Flox” 

Piston Ring: 
Two free, handy booklets for 

car-owners, mailed on request. 

Just print your name and 

address in the margin, along- 

ke welding better side this ad, clip and mail. 

make we 

Siow poiabe | SURD PISTON RING 0. er 


They're Simplified 


Get these Modern 
Complete Plans 


i 
Hobo nose 


AMERICA’S LOWEST PRICED 


.BAND SAW 


ENGINEERING FEATURES 
FOUND ONLY IN 
HIGHEST PRICED MACHINES 


MOAR AC Yorormer 
q Cl FREE BOOK "How t build ‘Your Own." 


NAME 
ADDRESS. 


1SERRO MFG. CO. .300 8 


256 porutar science 


WOW! 2 FINE TARGET PISTOL 
EVERYONE CAN AFFORD TO 
{___ OWN AND SHOOT! 


— 


“POWER 
without POWDER” 


THE NEW .177 CAL. 


josman “Bullseye” 


Now ... from the makers of the famous 
Crosman Silent Rifle, comes the new Crosman 
“Bullseye” . . . single-shot pistol of regulation 
target type and weight, with the design, quality 
construction, balance and deadly accuracy de- 
manded by experts. Compare it for performance 
and thrills. You'll find the Crosman “Bullseye” 
the outstanding value in small arms today. 


TTT ITM «Using Crosman Super-Pells, che 
HHAPRMEEE —becier ammunition for all’ sir- 
Bowered. pistols and rides, you 

WRITE Ean shoot the Crosman 


for onLY sae PEE sort 


CROSMAN ARMS CO., INC. 
DEPT. 9E, ROCHESTER 7, N. 


AN 00) 


AND BELL TAR 


Quick Shipment on 


TAPER ATTACHMENTS 


FOR ALL LATHES OLD OR NEW— 
10" 


BRASS 
For Home Work Shops 


Please Send 10¢ “va 

for Catalog 108 

MEIER BRASS & COPPER, Co. ane 
1155 Bellewwe, Detroit 


A PROFESSIONAL, ENLARGER 
AT V2 USUAL PRICE! 


in Origin 
Factory-Equipment 
Choice 


More than 50% of all cars 
and trucks built during the 
past 10 production years 
have been factory-equipped 
with AC Spark Plugs. The 
choice of responsible 
engineers is your assurance 
of utmost reliability and 
top performance. 
\ You can continue to have 
such reliability and per- 
formance by buying AC 
—the original factory- 
equipment choice 
in spark plugs. 


FIRST IN SERVICE, TOO 


your spark plage to see that 
they are of the right Heat 
Range. 


‘AC SPARK PLUG DIVISION *SE* ERAL MOTORS CORPORATION 


96 love good hand 


tools. use on the 


round the 
s that 
e highly, 

choose tools, And se- 
> lect the best—Plomb 
Prime-Quality Tools. 
Your Plomb De: 


has a compl 


home. F 
men pr 


n a wide ra 
prices. See him today. 
Write for catalog to 

PLUMB 

TUVL TUMPANY 


send to Whizzer Motor Co. 
Dept. 5312, for your Christ 


LEWIS MACHINE TOOL Co. 
Dex 146, Sta, Dept. 5, Los Angeles 22, Cat 


Hond ond power grinders to fit 
all needs. Sold at leading hard- 
wore stores. 

LUTHER GRINDER & TOOL CO. 
Sheboygan, Wis, 


‘poes THE COLD 
Blow IN! 


Every strange road challenges 
you to new adventures! Every 
high hill brings you breathtak- 
ing new panoramas! Every trip 
on a Harley-Davidson opens 
new worlds of pleasure, with 
jolly companions, new things 
to do and see! So why not 
swing into the saddle of your 
own Harley-Davidson and head 
down some happy highway to 
good times . . , to thrilling 
“gypsy tours”, exciting race 
meets, hillclimbs, endurance 
runs, delightful sightseeing ex- 
itiona? ‘There's no sport 
@ motorcycling, no fun like 
owning a Harley-Davidson, 
“Owning your own’ is easier 
+ than you may think. See your 
Harley-Davidson dealer today. 

+, | Mail the coupon now, 


KEEP WARM—SAVE FUEL 


Don't put up with dangerous, drafty zones in 
your home when It's 80 easy’ and Inexpensive 
qo weatherstrip with  Mortite. Simply: press 
pliable Mortite around windows, doors, base- 
boards, etc. It keeps cold out, keeps "beat in, 
shuts out dust and dirt, too! Mortite adheres 
to any clean, dry surface. No tools, no tacking 
needed. Anyone can apply it. 


3 Sizes: 29¢- 98c- 81.25 EB 


WOODWORKERS . Ge thisy 


CONSTANTINE MASTER MANUAL’ 
Gott or, moet Cuntre From Your Hobby 
morg. cio Petat Rew 


HARLEY- 
DAVIDSON 


A GOLD MINE of INFORMATION on NEWEST 
EQUIPMENT, TOOLS for HOME CRAFTSMEN & MECHANICS 


If you work in metala/ wood, plastica or glass you need this 
Giant NEW Book of equipment, tools, partsand materials. = 0. 
Meluding dozens of hard-to-get items you can't india stores rovkee 1, Wisconsin 


Many things you must have for your home hobby or shop. Sead FORE eney “ENTHUSIASTS” pense 
with theilling motorcycle action pictures enc 


‘Feito Sy 
ine and ea va as soe yy 


WARMER ELECTRIC CO., Dot P21 
Tsizuamis avenue. cmesce ze, unos Ql | 


UNIQUE SINGLE FRAME feature makes the Mercury IT 
especially designed for color... and outstanding for black-and- 
white . , . for it permits the incorporation of the three im- 
portant factors that camera experts agree are necessary 
for good color photography 


1, SHARPNESS OF NEGATIVE. Universal engincers dis- 
carded the old-fashioned idea of negative size and incor- 
porated into the Mercury the same size 35mm. negative as 
is used for the projection of motion pictures. By using this 
single frame size, it was possible to attain a short focal 
length, which results in an amazing depth of focus at any 
given aperture, thus assuring sharpness of negative over a 
much greater area, This extreme depth of focus assures 
excellent results for color projection or the making of 
enlarged color prints 


2, SHUTTER ACCURACY. Mercury ID's rotary focal plane 
shutter, with speeds up to 1/1000th, has been proven i 
accurate by actual test. It is used and endorsed by Harvard 
Observatory, 

3. LENS CORRECTION. Universal's experience in the 
grinding and polishing of lens and prisms for precision 
optical instruments resulted in the color corrected anastig- 
‘mat Mercury II lens. 

‘To cap it all, Mercury IT cuts color costs almost in half. . 
you get 36 pictures on a standard 20-exposure cartridge. 


Yes, Mercury I1 is the only minicamera especially designed 
for color. That's why we state that Mercury II is “second 
to none” for natural, vivid, fresh, true-to-life color results. 
No wonder photo experts are turning to Mercury II for 
natural color! Look it over at your dealer's today! 


MERCURY I—It’s a Universal 


Vversa: [mera [orrorarion 


NEW YORK enicaae HOLLYWooD 
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More Local 
Manufacturers 


are Needed-NOW 


Erikerete is sweeping the countr 
More local plants are badly needes 
Several hundred territories are being opened up for 
Tocal Brikerete manufacture by men of vision and 
aggressiveness. Brikcrete ties In with today's huge 
building program. Makes possible better construction 
at lower cost. Truiy better than brick: actually cheap- 

‘er than lumber, Combines strength, safety, 
insulation value, colorful beauty. 


World’s Most Modern Masonry 


Brikcrete is made in locally owned plants, 
using local materials and local labor. Th 
why igh quality and tow price still permit 

[00% to 150% mark-up. We supply com- 
plete equipment; easy terms if required, 
Generous cooperation. Exclusive 
manufacturing privileges in pro- 
tected territory. Write or wire 

for information 


BRIKCRETE ASSOCIATES, INC, 


HAND REAMER SETS 


A Complete Set of 33 Hand 
‘Reamers—'4" to 114" by 32nds 
—All in a Well-Built Oak Box! 
REGULAR $90.00 VALUE 
‘OUR’ PRICE— 


$30.1 


GUARANTEED! 


W2e/ 
== 


ee of Machine Show Tools and 

Eetoment “only oe — Refunded’ on Firat "Ordar ever $10.00. 
VETERAN TOOL & SUPPLY CO, 

ew York 18, Ne Ye 


A GIFT SUGGESTION To FOLLOW 
FAMOUS HULL COMPASSES 


SCREW- 
DRIVERS 


UNSURPASSED 
QUALITY 
tus the 
EXCLUSIVE GRIPPER 


UPSON BROS. INC, Hf EXCHANGE ST. ROCHESTER 4 W. ¥ 


COMPLETE LINE 


Le WALRER- TURNER 


CARPENTERS MA HY. co. 
213 N. 11th St, Philadelphia 7, Pa. 


Make repairs r shop 
tay 


300t, uiv=—tuet what ope med Consists of 18 tools: 
Screwdriver, punch, monkey wrench. chisels, wrenches, 
fies, erate opener, hammne ~~ 

“raet plan 


c 
“ae PLASTIC WOOD 


You can get a professional finish on those 
jobs for the kids! For a slick, smooth 
finish that takes paint, lacquer or varnish 
perfectly, use Plastic Wood as your filler. 
Repairs such as cracks, gouges or loose 
joints are quickly mened and the toy is 
back in apple-pie order! Handles like 
putty—hardens into wood! 


. . dozens of other uses 
FOR FILLING ... FOR REPAIRING .. 
© Countersunk screws ® Loose casters 
| © Chipped furniture roken balusters 
© Noilondscrewholes ® Broken furniture 


You'll want Plastic Wood SOLVENT, 
to0. Get both at one time. It ismade espe" 
| cially to control the consistency of Plastic 
. , useful also in removing dried 
Plastic Wood from tools and fingers. 


At all Hardware, 
Paint and 10¢ Stores 


PLASTIC 
wooD 


T. M. Reg. U.S. Pot. OF 
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DISSTON 


The saw most 
carpenters use, 


“A Favorite 
- with Crafts- 
workers, too 


and 
coisas 


SAWS FOR EVERY HOME W aasaer weeo 


Ask your Hardwa 
‘Saws and Bacl ot 


wae 


NU-TRIX 


THREAD RESTORER 


Bolts, Shafts or Studs, etc., with a 
Strokes. 

A Tool Box neces: 
for 11, 12, 13, 14, 16, 18, 20, 


for 9, 10, 15, 16, 20, 26, 21 


REIFF & NESTOR COMPANY 

1 oF your local jabber 
d Money Order §. 
send No. 1 
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eee 


Use it Like a File, Fix Battered Threads on 


y—8 Tools in one 


re Retief 
oar et pa 
Sre-dercabed ig the Disston Saw, Tool 
tind Fle Manual, whih contain Valuable 
frome workshop data. Wriefora FREE Coy. 
HENRY DISSTON & SONS, INC. 
1210 Tacony, Philadelphia 35, Pa., U.S.A. 


Waex 


Few 


& 24 


8, 32 


‘ATOOL... 
NOT A BRUSH 
A) 


PAINTERS’ 
STRIPING 


TOOL 
MEW, IMPROVED 
stein 


0° 


¥ ye sii SPEED 


CUCTIDEEEE EIN ConeD POTTERY 
oa eat) 


{pdexing ana fling 
Sinderentrely 


ag re Eliminates search, 
s\n ton einen. Bee YOUr 


WOT MANUFACTURING CO. 


Say You Saw 
It In Popular Science 


Tired Kidneys 
Often Bring 
Sleepless Nights 


iners contain 16 miles of tiny tubes 
or titers which belo purty the ‘and keep you 
healthy. When ‘they get, tired fand don't. work Tight te 
the davtime, many people ave to get up ‘nights. Don't 
neglect this condition. and lose valuable, restful sleep. 
ca disorder of Kidney function permite poisonous 
mater eroain, in your blood, it may also cause nag 
ging backa ‘loss of pep 
od gnerey, swelling, uffiness Under the eyes, headaches 
nd dizziness. 

‘Don't wait! Ask your druggist for Doan's Pills, a stim- 
ulant diuretic, used successfully by millions for over 60 
years. Doan's give happy relief and will help the 15 miles 
Sf Kidney tubes flush out poisonous waste from your 
Blood. Get Doan's Pills. 


GOOD WEAR ror WORK 
GOOD LOOKS ror PLAY 


Reeves Arey Toit pay 1 i 
an fete hn 
ss ed ed w and seill ‘come 


roep sbrinkage less than 1% 


REEVES BROTHERS, INC. 


54 Worth Street, New York 13, N.Y. 


for you... 
Joyous days: for your chi 
dren... holiday gle 
Befaited ‘pane for can 
‘hard to buy toy 
‘wheelbarrow, rocking hor 


to all the Stanley ‘Plan Sets, 
STANLEY TOOLS, 2127 
Elm St., New Britain, Conn. 


UTICA TOOLS 


FOR MORE TOOL MILEAGE 


UTICA DROP FORGE & TOOL 


CORPORATION 
UTICA 4, NEW YORK 


WASTEFUL 
Beg LEAKS 


uy 


Smooth-On N 
stop draft leaks in heaters 


Seal up air laks in your heating 
system, with Smooth-Oa 
Tron Cement sod your foe bills 
will get smaller. 

You can apply Smooth-On 
yourself, like professional repair 
‘men have been doing for more 
than 50 years. You use it like 


potyy — a0 heat necessary 
dens like metal and. stays 
tight, because it expands slightly as it sets. 

Use Smooth-On to stop leaks and seal cracks 
in steam, hot water and hot air furnaces, ra 
tors and piping. Tighten loose parts and fixtures 
with it. Buy Smooth-On No. 1 in economical 
1¥%- or 7-02. size at your hardware store. If 
they haven't it, write us, 


REPAIR HANDBOOK [FAQ E iE 


40 pages filled with 
saving, short-cut ref 
shop equipment. Clear, simple direc- 
tions. 170 illustrations. Thousands of 
home folks and craftsmen write us for 
copies each month. Send coupon. for 
YOUR free copy. 


Smooth-On Mfg. Co., Dept. 58M 
570 Communipaw Ave., Jersey City 4, N. J. 
Please send me my free Smooth-On Handbook 


Name 


25 SMOOTH-ON 


THE IRON CEMENT OF 1000 USES 
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ffew= 
ey 


x 
MOTO-SAW 


THE AMAZING ELECTRIC 
SCROLL SAW 


IER’ 
SEND FOR ee FOLDER OF LATEST MODELS TODAY 


for PRACTICAL. Seas or 
HAN ECONOMICAL: BENJANI 


rc 7mameov 


ase, compressor motor pulley, 18 
igh fest aie'hose, trigwer-tybe aprey wish, one-uart UD, 
in2—$326. 


sige twn-evl Sprayer (less motor 
er » 


| PSea47, ee 


a 
Os, 
h 
SGutalde ands tnside 


f | 
tf 2 
! me Bey reste, ta 9 fonide 


Led pee 
x . foes iene $4 G00 
Le 


New U. S. Army Air Fore 


FLYING JACKET 


ves, full 
eallar, 


Shipped Tasured & Postpaid 


OLDBERG & CO, 429 Market St, Phila. if Fee oP Pa, 


MO FOR WINTER CATALOG Ot 


WYTEFACE 


‘TRADE MARK 


STEEL MEASURING TAPES 
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KEUFFEL & ESSER CO. 


Necr MOTORCYCLE 


HEE ILLUSTRATED MAGAZINE, 
© # © DEALER INQUIRIES INVITED + 
9C5, Indian Motorcycle Co., Springfield 9, 


VENETIAN BLIND 
=| MACHINERY and EQUIPMENT 
S| Write us for our Catalog 
= WRIGHT SALES CO., INC. 
= 9601 Carr Ave.* Cleveland 8, Ohio 


Dept. Moss. 


‘without charge 


UNGAR Etectrie Jaale, Ine. L 


, Fox 2255 Terminal Anoex Loe Angeles 5, Cat 


Get the New “Eveready” Flashlight Batteries 
Th torn “Eveready 4 reistered trade-mark of Matos! Caren Cn. 


BUILD YOUR OWN 
POWER LAWN MOWER 


WHY BREAK YOUR BACK 
MOWING FIELD OR LAWN? 


‘SAVE MONEY 

‘SAVE TIME 

Now anyone 

ean save tims 

and effort mowing field or lawn by build 
ipggbele gr 


‘T&H MFG. CO., Dept. S-7 
S11 E.31, Kan. City 3, Mo. 


Boy Chemist Wins $100°° 
You Can Do The Same 


Meet Robert D. Whitaker, 
14year old Tampa, Florida 
boy, who won $100 for re- 
search on catalysts. More 
boys have won fame and 
big awards with Gilbert 
Chemistry Labs than any 
other kind. Far more than 
“toy” sets. Range of chem- 
icals and apparatus based 
on real laboratory tech- 
ique. Write messages in 
invisible ink or fire ink. Make chemical weather 
flag. Do fingerprinting. Bleach flowers. Make 
paints, dyes. Hundreds of other spectacular 
‘experiments. 


No. 6 Senior Laboratory. Big, three-compartment blue 
metal cabinet crammed with chemicals aad apparatus, 
Puts 389 sensational experiments at ye-r finger tips. 


Developed at Gilbert Hall of Science 


New GILBERT CHEMISTRY Labs 


ALL THESE ADVANCED FEATURES 


NEW ani metal cabiriet—rugged, easy to carry. 

NEW —Each section designed as complete labors 

tory with trays and racks. 

| NEW—Tip racks for test tubes, for easier handling, 
| NEW—Brown, light-proof bottles. 

NEW Rectangular shaped bottles and shelf spaces, 

holding bottles with label side out. 

NEW— Postwar chemistry book. 144 big pages, illus- 

trated, stay-open binding. Edited by Prof. Treat B, 

Johnson, famous Yale scientist. 


| $200.00 IN CASH AWARDS 75 tne toy ao 


ing what, in my opinion, is the most important research 
in Chemistry, Microscopy or Electricity in 1948, T will 
award $100.00 in cash. To the ten boys doing the next 
most important research, I will award $10.00 each. 
Applicants must not be over 17 years old and must 
‘send me a full description of their experiments by May 
1, 1948. A.C. GILBERT 

Founder of the Gilbert Hall of Science 


FREE_tiastratea catalog on new Chemistry Sets, 
Erector, other Gilbert ecientife toys, Send name and 
address'on post card. A.C. Gilbert Co. 212 Erector 
‘Square, New Haven, Conn. Offer good only in U. S. A, 


FINE TOOLS 
WEED ! 
> ee OIL. 


If you make things or fix 


things, this unique tool.” 
will utterly astound you! 


It’s a PLIER 
It’s a WRENCH 
It’s a CLAMP 
It’s a VISE 
Isa... 


Seymour $mi 


3 
U8 but give his’ nome, Send for 


| 
SEYMOUR SMITH & “SON, INC. 


‘900P Main Str 


GUNS-SWORDS 
FIREARMS 


Ge lal Seuuition! © < rs 


ix PS, 860 Lexington Avenue, 
something necded in every shop | “ene: Oot PS 000 tems 


Fistula May Often 
Result From Piles 


FREE BOOK-Gives Facts On 
Associated Ailments 
CEE CE} 


6” HEAVY DUTY $16.95 
Semisinished, reedy te mount adopter 
‘eck ple, 114 # fread $3.00 Rovgh 
‘odopter beck plate casting, $1.25. 
RUGGED 8” MEDIUM DUTY $21. 
+ Semifinished, ready te mount 
Fevrgenrtion femerer rene’ 
‘edopler back plate casting, $1.50. 


ORDER TODAY or write for complete catalog 

os. wrens sxe nowroaort UTM ONES + sauNE mice Yas + rowe | A new, illustrated 40-page book on Fistula, Rectal 

ora» stows mans = cue Abscess, Piles and other rectal, and. colon disorders 

is’now FREE to all sufferers. Write today—a card 

L.W. CHUCK CO., | willl do, Thornton & ‘Minor Clinic, Suite 1249, 926 
MeGee St., Kansas City, 3 


erkroy... 


sheet metal equipment 


The compact Berkroy Unit completely equips 
your workshop for fascinating projects in 
sheet metal working. Mounted on the steel 
stand nearly 6 feet long, are five versatile 
metal working tools, that within their capa- 
city, compare in performance to larger, far 
more expensive equipment. Each tool pro- 
cesses up to 20 gauge sheet steel. Heavier 
gauges of aluminum, zinc, pewter, copper, 


BERKROY TOOLS 


asquarceasttablesless types of trim. Forms 
motor. Scotch Joke flanges, boxes 

Geving mechanism in Adiastable arm includ: 
il bath assures quiet ed for repeat work 
Operation Heavy cast iron frame 


we. 20 49) no 943 
RKROY PROD 


DISTRICT OFFICES: 
WOOLWORTH BLOG. 
NEW YORK 7, N.Y. 
"CORTLAND 7:8024 


CHICAGO 6, UNOIS 
(CENTRAL 1248, 


Dressed fs into small 
Work Cam actuated 
Techgniam With, 
plate, Die sets a 
Soca blades extra) 


we 20 52] 


plastics and other softer materials can be 
worl The Berkroy Unit also has wide 
uses in industrial shops handling medium 
and small work at reduced costs and 


increased profits. 
vo.rs0 S217 


Complete set, stand and 
five tools, less motor 


12° BRAKE HAND PUNCH... 12” sHEAI 12° SLIP ROLL 
For square of rectan- Used to punch sheet Hardened and tempered For forming cylinders, 
gular work and simple metal and to install cutters for straight line scrolls, reverse curves, 


cutting, trim: 


sein 5g Simple, easy’ 


‘ment on rollers. Ri 
iron frame, ma- 

chine, cut gears 

ground steel rollers. 


we 10 52] 


336 MAGNOLIA STREET 
OAKLAND 7, CALIFORNIA 


S, INC 


Write Berkroy Office Nearest You 
‘550 W. WASHINGTON BLVD. 


1672 MISSION STREET 
‘SAN FRANCISCO, CALIF, 
"UNDERHILL 6682 


700 COMMERCE STREET 
DALLAS 2, TEXAS. 
‘CENTRAL’ 4075 
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‘The biggest little camera sensation in years! 
Compact, convenient! Smaller than a pack of 
cigarettes . . . weighs leas than 9 ounces, You 
‘ean earry It everywhere in pocket or parse. Pre- 
cision built—all metal, easy to use—no focusing, 


strip. COLOR PRINTS 40¢ each, 
3 for $1.00. Price of camera. 


$29.50 


Liberal allowance on your used 
photographic equipment 


WORLD'S LARGEST CAMERA STORE 


Engineers All Metal Army Type Hand-Sighting 


LEVELS 
140 "ae 


quaury 


PUBLIC SPORT SHOPS 


13 S. 16th 5t., Phila. 2, Pa. 


ARMAND GRINDERS 


» The Ideal Gift for Men 


dy 1/12 h.p. 110 volt, 


FOR HOME WORKSHOPS — FOR GARAGES 


STEEL Tool and Spare 
Parts CABINETS... 


GOVERNM ENT SURPLUS! 


ba! 


Cash with Order or 
down, Balance C.O.D. 


WEBER MACHINERY CO. 


1801 E, 21st St. Cleveland, 0. 


HURON MACHINE AND TOOL CO. 
pane as micnaale 


MOTO-TOOL* ixcctine ston: 


: oe ‘A TOOL THAT PACKS EXTRA YEARS OF PLEASURE 
: ees LOOK AT THE REST, THEN BUY THE BEST 
ae i 


to work, “Write 
‘Mttachments and accessories. 
14 REASONS WHY MOTO- 
TOOL'S A BETTER BUY 


@ Both Hands With Moto-Tool 


Moto-Tool Stand (ett) indy, hanger hook: 
file acer ee re Protector 2 cSuurdy, hockproot bs 
Aids “hat Poa as ite housing @ Dust-hitered, alr-cool 


DREMEL MFG. CO. DEPT. 127-M RACINE, WISCONSIN 


FAMED USS MISSOURI 
Fall-hall official scale me 
with replica of surrender plaque sce—s "aoe 
DREAM OF A MODEL . . . you'll have / 
hours of fun building it! And you'll enjoy / 
— this fine model f K 


precision-perfect parts. Seal 


It x now possible for home TRU-TURN Toot — Two 


inches, finished model is 21 inches long. en gunsnitite’andopes. for tech net aati 
Priced $12.95 compl hobby shops. men". to turn and cute! imum. ==. -oniy SATS 


tnetal “Without” buyicg an 


Send 35¢ in. coin for colorful 
32-page Oudnrericaik catalog. 


MILLHOLLAND SCREW PRODUCTS CORPORATION 
132-01 91st Avenue, Richmond Hill 18, L.1.,.N. ¥. = ee 
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THE MACHINE 
THAT AMAZED 


BOICE-CRANE 
POWER TOOLS 


for shop men and 
homecraftsmen. 


THE EXPERTS/ 


BANDSANDER 7 D\ $1495 
IS BACK AGAIN! 


ra 
D) 
Ia 


E 1 
a 


Write for literature on this 
versatile, low-cost, 
sturdy line. 


BOICE-CRANE COMPANY 
944 Central Ave., Toledo 6, Ohio 


L¥] PLANS 
Mm FAST FREEZER Wes! 


mith compte pray othe 


ane ‘Has clutch pulley for belt work. 
OTTAWA MFG. CO., 1-701 Brush Ave., Ottawa, Kansas 


«OTM, WELDER gurency, 


FOR AUTO, HOME APPLIANCE AND FARM REPAIRS. 
3 Ga bo gH GRADE WELDING ix ers, 


ee icone 
Orn? the DYNAMIC find (Geo tndiepeaasble aad useful that they can't i 


FOR OMLY 


$2859. 


Ss ty 
r voltagéa ‘sad cyeies at slight additional cost, 


Bed. 
>> ==> DYNAMIC WELDER CO., 13 East 23rd Street, ST, CHICAGO 16, ILL. 


amazingly low price, 


hemes $2650 
Dales 
Ungote |) patpeid 


All others $32.00 


TWIN CARBURETION UNIT 


AVAILABLE FOR INSTALLATION ON ANY CAR 
@ INCREASES POWER @ SAVES GAS e@ INCREASES SPEED 


The Mani-Daptor steps up your motor's efficiency by 
approximately 20%. It puts to work horse-power which 
has been lying idle. Firing order is at no time affected 
by fade-outs and yet you save on gas! 


GASOLINE SAVED One truck user 
reports @ regular 23 gallon gaso- 
line-consumption-run was reduced 
to 17% gollons—time for the run 
was reduced 2% hours as high 
gear driving became possible 
throughout the trip. The average 
car mileage increases 5 miles per 
gollon with Moni-Daptor installa Dealer or Distributor 

tion. information upon request. 


POWER & SPEED INCREASED A 
1933 Ford V-8 (stock) was clocked 
otc top speed of 72 mph. With 


noticeably increased on every car. 


[———-ORDER NOW.————————————————. ——y 


| tes Backus 
10617 Prairie Avenue 
| ingtewood, Catitoraia 


Please rush a Mant-Daptor unit for a 


sehveek ene 


Say You Saw 
It In Popular Science 


"BUILD YOUR OWN! 


For light of heavy work, No rewinding ne 


Just the thing for the, Home Work 
Hobby" Shop, Bench | Work 


(Shown ‘below) and in these stand 
Arde tios: 


CAST ALUMINUM 
DOUBLE EXHAUST 


for COAL FURNACE 
BLOWERS (Save 31% on 
Coat Bi ONDI- 


$18.56 


NET — POSTPAID 


ke and extaust from 2, balanced sirocco type 
a x forced draft and tresh air probe 


sbecialy for quick and simple tne 


Anyone can do it with ordinary household tools, 
Blower Rousing ts heavy cast aluminum to ast ipdehniten 
Cont auty motor fe extraordinarily quiet. 110°¥, 0°00 
Svclea Cord attached, ready to plug In 


WE GUARANTEE SATISFACTION! 
NOW! ONLY $10.00 


URAL YOURS CRP. Dap M2) 197 Alender SL, Ynkrs 2, WY. 


This Christmas 
give the gift of a “Lifetime” 


dual purpose exposure meter The 
only meter that gives accurate incident and 
reflected light readi + » automatically. 
Guaranteed for a lifetime of accurate service 


DeJUJR-amSc0 CORPORATION 


45-01 Northern Bivd., Long Islnd City 1, M. ¥. 
West Coast: 426 W. 11th St, Les Angeles, Cal. 


HERE’S VALUE! 


Precision-Built 


TOMLEE SANDER 


FEATURES 

4 Solid Cast Tron 
‘Construction 

Chrysler Oilite 
Bearing 


Table Tilts 90° for 
Vertical Sanding 

+ Belt Tension 
"Adjustment 

+ Three-Point + Work Support 
Mounting 

+ Belt Trackage 


‘Adjustable to 60" 
& Uses Standard, 
‘Adjustment___ Abrasive Belt 


Available at Hardware Stores 


TOMLEE TOOLS 


THE BIG VALUE LINE 
Tomlee Toot & Eng. Co., 740 No. Washington Ave,, Minneapolis 1, Mian. 


Stucco Spraying 
+ Today’s Outstanding 
Business Oopostanity 


572 onus avenue, 


we COLORCRETE]| 


BUILD YOUR OWN 


Tool-post Grinder 


Rom OUR 
PRINTS, CASTINGS & PARTS 


ae 


xxx MACHINERY xxx 


NERY COMPAR, 
a mamaes City 2, Mo. 


The HOME 
CHEMIST 


ends of material available in every home, Many 
thriling, practical, useful experiments and tests, 
entertaining, instructive, valuable, pointing the way 
to research afd new discoveries, Many diagrams and 
Mustrations. Full cloth bound $1.49, 


POPULAR SCIENCE MONTHLY, Dept. 127 
353 Fourth Ave. New York, N.Y. 


The best CAristwtas Present \ ever got 


GIVE AN EMRICK—ASK FOR AN EMRICK 


MERe’s wu: UY Mo! 
POWER TOOLS IM 1 RUG! 
UMIT FOR ONLY $34.95 


Power tool fun and profit are built into 


ss ‘the Emrick Universal Woodworker. Versa- 
tile. Rugged. Compact. Big capacity. 

Heavy—shipping weight 65 pounds. Drill 

press pulls 1" drill in steel. Saw uses 6” 

to 8” blade. Arbor also takes all standard 


accessory wheels such as wire brush and 
cloth buffer. Lathe turns pieces 30° long 
by 10° dia, Disc sander 8° dia. 5" grinder. 
Heavy replaccable bronze bearings at ali 
wear points. Only $34.95 because sold 
direct from factory to you. MONEY 
BACK GUARANTEE. Order early for 
‘prompt shipment. 

Complete except for motor and saw blade. 


13} 
, 
WRITE FOR YOUR . FREE COPY OF THE NEW 
besten HYDRAULIC PRESS BOOK 


Deseribes all manner of Production 

d Shop Work on KRW Hydraulic 
Bench Type Arbor Presses. 32 
Hustrating the new KRW 


RICK, | ine. fee ial 
Ship on 10 Days Trial 

am enclosing $17.50, balance | 
COD. 1 Seed fv erear.t 


| 


ae 
DRILL PRESS 


and Air-operated Hydraulic Presses. 
Write for your copy today. 


54, 215 MAIN ST., BUFFALO 3, N.Y. 


NEW LOW PRICE $44.4 


, " Round out your craftamanship w 
” (a 
ms 
 ——e 


cision built “woodworking ath 
yoit've wanted 


this price.—All Aluminum castings—won't 
rust: light in weight and always looks good 
in your shop. 

If your dealer does not stock it—order direct. 
Please send money order or check with your 
order. Shipped freight prepaid. 


ALBERT & J. M. ANDERSON MFG. CO., Dept. L, Boston 10, Mass. 


pecemser 1947 213 


» CLINTON MACHINE CO. , 


CLINTON, MICHIGAN 


is a Good Business 


With the Foley Automatic Saw Filer you can 
put yourself into 4 fine eagh Business with steady customers 
good living. ‘The Foley automatically joints the 
teeth even in size, shape. spacing. The 
ly machine that hand. saws, also 

MEDIATE 

DELIVERY on a Foley Saw Filer! Free Plan 

shows how to start—mail coupon today 


FOLEY MANUFACTURING CO. 
1219-7 FoleyBidg., Minneapolis 18, Minnesota 
Send Pree Plan on Saw Filing busines, no obligation 
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(CROSMAN ARMS CO., INC. 
SE WENRIETTA ST, ROCHESTER 7, N.Y. 


Shoot CROSMAN SuperPells 


The BETTER Ammunition for ALL .177 
‘and 22 caliber Air Pistols and Rifles. 


17 el $250 pr 

R® 22a $800 per 
‘card otek 
Ch. HENRI 


ACCURA 
POWER 


ESTER 7, N.Y 


© PLASTICS 
PLASTIC LEATHERS, 
© MARINE PLYWOOD 
Send 10¢ today 
for lotest big 64:page illustrated cotol 


CARMEN-BRONSON CO! 


162 So. Fulton Ave., Dept, DS-1, Mount Vernon 


FOR SAFER DRIVING IN STORMS AHEAD 
ASK YOUR GAS PUMP MAN TO PUT ON FOR YOU 
New "DEAD-LOCKER” Models 


co RAIN-MASTER 
Windshield Wiper Arms and Blades 


~ Tops Flats = 
Game Boxes, 


K.C. CARD CO., 838 South Wabash Ave., Chicago 5, Il, 


To prevent summer MILDEW s 
pat NOW using MIL-DONT ° 


for special CHRISTM 


MYCY 204 Arbor St, Cranford, 


eA per tte 
rN get 
Sasa 


Crandall Mfg. Co.f8%2.sianucieets, Conk: 


IS YouR 
. CAR & 
HOG? 


Don’t let your car “hog” 
gas and oil! Do what race 
drivers do... install a 
set of quick-seating Burd 
“Graf-Flox” Piston Rings 
and enjoy fuel economy 
plus pep and power! 


[ Two free, handy booklets for 
J catownert are yours for the ask: 
ing. Just print your name and 
Adres in the margin, slongrde 
ad, clip and mail today. 


¥ aio Pst PISTON | RING C0.. verr.ps,_RrocKFoRo, itt, 


60 POWER TELESCOPE $2. 95 


VARIABLE EYEPIECE 20X-40%-00 


NEW! eater 


35 MILES PER GALLON 


If you wont real performance, choose CROSLEY! 
This fine, new cor reverses the trend toword heavy, 
rxpensive outomobiler—weight only 
ebout Yh ox much for ebout % 0s 
much of other 40- 
W. G. Reynol Springfield, Tenn., hos 
driven his Crosley 15,000 ‘miles with an overage 
‘of 35 to 40 miles per gallon of oF 


‘And the new CROSLEY truly 1S 


FINE cor. tn 
imple room for 
You get smooth, 


4 hotky peo 


plus luge 
sole, effortless driving. 


In the % ton 
crosuey ricKur, 


ry CROSLEY you get the stortling COBRA 

gine with 7% 10 1 ratios 
50 miles per gallon — care-free 
ervising — lightning pickup. 


=£ROSLE¥ = 


@ FINE ca 


‘For ntormation and literature 
289240 Soring Grove Aven, 


AUTOMATIC 
SAW SET 


* ~ AUTOMATIC 


RETOOTHER 


$7 
Shipping Wt. 
156 Lbs. 


eT TM N00 TUT-AROR SAW 


UNCONDITIONALLY GUARANTEED 1 YEAR 


Complete as shown with Trans-oxio! Ball 
Arbor, Table including 


‘Aluminum Fence & Sow Insert, Compl 
n Segments on Mitre 


top much larger ‘hon 9" 


UNUSUAL VALUE | ond belt furnished. Blade and motor not 


Seed for fee 
lgtrated folder 


included. SHIPPING WEIGHT 118 LBS. 
IMMEDIATE DELIVERY 


tre AMERICAN MACHINE & TOOL CO., INC. 


SEND 25 POSTAGE (CIN) TODAY 
STBOARDS ra 4 
qowsoaTs 
power 


Saves Time, Effort, Money In 


APPLIANCE REPAIRING! 


New Model 00" checks all 
ammeter range 0-18 Amp. Sef 


SCHULI 


owe a SCHULT! 
Move into a Schult and you have an equipped, 
3-room home wherever you go. Your invest- 
ment in this quality product is backed by a 
decade of preference... . for design, performance, 
and high trade-in value. WRITE TODAY for 
illustrated catalog and the name of the Schult 
dealer nearest you. 


CHULT CORPORATION 
Dept. 3112, Elkhart, Indiana Say You Saw 


INDUSTRIAL DEVICES, INC., EDGEWATER, W. J 


It In Popular Science 


. “ me, 
SaaS eee ee 
: Sarna Sct ta pay tral eb. 
7 Ses tor q 
SCHULT ZZ: Goeches Vp ae oe 
Pine’ St, Ottawa, Kansai 


OTTAWA MFG. CO., 7-701 


‘A CHRISTMAS PRESENT 
HE'D APPRECIATE 


Builtts Lasta Lifetime! 


With Bottom Self ond 18" So. rower. 2°26", Sekd Monk, Grooved and 

‘Shallcked to « Smooth. Sfiny Fini 

14525 We chcage C 
Enchsed ()Check 

Sipe 


| Prompt Deli Lv 
-| MOHAWK LUMBER CO. 
14525 W. Chicago Boulevard 

DETROMT 27, MICHIGAN 


QUICK PROFITS! 
$gqgoo 


A WEEK FROM 
2 SALES A DAY 


SELL RANDOLPH 


Fire Extinguishers 


Se gat eel 

Seah an 
Randolph Laboratories, Inc. 
4 EAST KINZIE ST. CHICAGO 11, ILLINOIS, U.S. A. 


The HOME 
i CHEMIST 


‘A new book which shows how 
to set up and operate an inex. 
sive ‘home Taboratory with 

is Of material available in every 


‘the’ was 
Many diagrams ‘and. lilustrations. 
Full cloth bound $1.49. 
POPULAR SCIENCE MONTHLY, Dept. 127 
353 Fourth Ave. Wu A 


[S=3E3) er 
fie thing. el 
robbing, E 


sali-bearin is as eas 
guided asa pencil, A wonderful compact 
Power four for making’ all kinds of 
fects.’ Handy for achool shops and: fac- 
Save $10.00 
1/16 HP. moter, cord and Flex-O-Shatt..$27.50 
D eg ng cord 
4.30 
16.50 
32.50 
I Kit only. 42.50 


reciate this unique 
Rifas" Chats itt Sie ee 


Piex.0.shatt Kit, 942,80 ene 


Tongue & Groove - Fluting- 
Notching —Inlay—Any Joint 
. 


MULTI-PURPOSE WOOD PLANER i 
Fite ee eee ME ade )} Catalog 
sf urface planing, tab 4 
““Thoussnds now ia home worksho The ONLY Complete 
cabinet and pie shops. An indis- 4: Up-te-the-mi: 
for wood and $79 if « RADIO PARTS * RADIO SETS 
NEW STYLE DRUM SANDER rie sco to eontae reat 
is any $4” drill press chuck. Used for sanding Ton of rod, electronic ond television 
Sntgure, ctrsight elews Hse’ mane Scvipment Ged supplies in Concord 
1 workshop siheations. Com $985 


. Ristory! Pocked from cover to cover 
(A aod etenmd epee with thovsende of items—180 poges of 


ROTARY SURFACE SANDER Sverything. In Rodio and Electronics 
sander for drill presses, flex- BD) Special bargain section of hundreds 
‘and drills. Instantly sands YF cimoney-soving values. Scores of new 
plastics and m > fants smoothes items from famous makers. “ 
riations. Discs irmme- ints for fomovs Populer Mechanic ond many other kits, Write for 
Sinirctaagente, Wah 20d" "| PUMA anr"hSis ebro. P2107 
ALL METAL SHAPER FENCE 
Precision built of hard alloy aluminum and steel 
Nothing to-rust. No wooden parts to warp. Fot 


oe ATLANTA 3 
Peery held Soen Pe CHICAGO 7 see Ivasmirne Sirest 
sys 


‘AT YOUR DEALER—OR ORDER DIRECT 
FREE Workshop Ce eipren rawnen 
BARRON TOOL COMPANY, ING. Svcupthing for the Modal S 
1» Detroit I, Mich. 44 Different Oe for 64 | 


Model Kits justrated 


BARRON sore svor TOOLS ‘atatont 


AIRCRAFT SUPERCHARGER 


LUBE PUMP 


BP orivinaity cost 
SERCO Hew onty 


HY-ARC ‘'4-PURPOSE”’ WELDER 
IT WELDS « IT BRAZES « IT SOLDERS * IT HEATS 
AT A SENSATIONALLY LOW PRICE OF ONLY 


Leal fr Home = Shop» Ferm = Mechnists Auto» § 

Generel Rept» Plomburs = tlecriions, tx. *WD> 
eens 

ioe at 

Cee 


Wk 


oi’, N Ew! 
fe oo OtANER 
© SAR Dee 


ELECTRIC MOTORS 
AIR COMPRESSORS 


ea . 
Wow ik alee fit 
Hak pte in ite of 08 


C & M EQUIPMENT COMPANY 


lsat 8. STATE ST., DEPT. D-I2 CHICAGO 16, ILL. 


4in 
@ screworiver 


MERCHANDISING CO. S12, 


‘The AMAZING CHINESE ABACUS which a Japanese contest 
ant hed in Tokyo (0 outapeed the Electrie Oaleuiator! 


‘Bact 
slate ian the oid Chinese ‘Abacus 
iiply. and divide without using paper 


forall calcua 


adding. checking 
je it ak home to inke 


ag ‘arithtaetic more 
The tte ‘Bnished “Abacus and specially Mlustrated book 
Send for yours today with money order of C.0.D. 


LOY’S CHINESE CALCULATOR 
1317 Rhode Island Ave. Washington 18, D. €. 
Attention retailers: be 


LABORATORY 
MICROSCOPE 


600 POWER $22. SO 


BROWNSCOPE Co. 


Dept. 12P, 24 West 45th St, New York 19, N. 


an vag ttle 


CALCULATOR MACHINE CO. (Mfrs. 
Dept. 485, P. O. Box 248, GLENVIEW, ILL. 


PRICED 


ADDING 


MACHINE 
VEST POCKET SIZE 


FREE TRIAL 


398 


SEND NO MONEY 


FREE 


Foch Baby Colcaloter enclosed In 
beoutitul, 
Tooter: Copeman’ ter oat 


Totat 


NEW 


piastics FUN KIT 


ERE {a your package of Christm: 
enjoyment bulding beautiful 
elticn and ounehold 


¥ os tu 
Ihipping. or sent C\O.D. Write for our few catalog 


OF PLASTICS 


| The DORHON: im 
| The DORHONS Co. PRN ra 


THE GIFT FOR 
A MAN’‘S CHRISTMAS! 


The KOTTERPULLER 


Gets out the most stubborn 
cotterpins, quick and easy. 
For auto and aviation me- 
chanics, garage men, shop 
men, farmers, hobbyists and 
anyone who works with tools. 


DEALERS WANTED 
Send Check or Money Order Today 


oni 


345 \ 


POSTPAID 


CLEVELAND 9, OHIO 


New LIONEL 
EhetriesType LOCO 


AuToMAT 
SEMAPHO! 


MADISON HARDWARE CO., 


RENNSYLVANIA, STEAM-TYPE, Loco 
JOKE AND WHISTLE TENDER 
sur 


BUILD IT YOURSELF 


8” TILTING TABLE SAW 


to follow step-by-step plans and instructions, 
‘with ordinary hand tools for a fraction th 


wood, ateel and sluminum construction. 


FEATURES ie roy t 


$21.50 
$ 6.95 
$14.55 
$ 1.00 


rere vill 


1009 Fruitvale Avenve—Dept. P—Oakland 1, California 


Ideal gift for him!’ Never 
before was to much usefulness 
Packed ‘into a "single hand t 
Gives one hand TON-GRIP. 
to the Work, "Remains teked with han 
moved. ‘And: now, complete witht 

THIN NOSE Permits working in extremely 
Close quarters, 

NEW LUTE JAW CURVE (1) Jaws can 
apply, tremendous 

fae nut, (2) Maer 


Dipe wrench. (3) Asa clamp, pressure ean be 
Applied exactly where wanted, 


WIRE CUTTER Ton-pressure cuts wire and 
mall bolts, Actually cuts 4" bolts By takings 


Progressive bites. 
KNURLED JAW TIPS Holds work at the very 
iP. 


Easy to open. Made of fine alloy steel. Mickel 
plated. ‘Two sizes—T and 10-—with o without wire cutter 


GET YOURS, NW! See your denier. With Cutter. 
$225; 10", $2.50. Without Cutter—1, $1.85, 10". $2.25. 
PETERSEN MFG. CO., Dept. 38 DeWITT, NEBR. 


New 22-piece CASCO 


Power Workshop puts (,/ 
1001 Skills at your Fingertl 
Here's what every hobbyist, home 
craftsman and mechanic has been 
Maiting fort A high-speed. Power 
Tool that's actually a complete, port- 

je workshop! Each of its 20 preci: 


@ sturdy leatherette case. Handles 
like a pencil—is air-cooled. 


‘The extra powerful, 20,000 RPM 
Tool plugs into any AC-DC socket. 
Has exclusive finger grip which per= 
mits closer work. Shockproof, ‘un- 
breakable Tenite case; chrome ft- 
tings: on-off ‘switch for one-hand 

tion; vibrationless high speed. 


POWER TOOL COMPLETE 
WITH 20 ACCESSORIES, 
KIT AND PROJECT BOOKLET 
ONLY $14.95 — IF BOUGHT 
SEPARATELY YOU'D 
PAY $23.45 


Ball Cutter * Sturdy Leatherette Case 
* Valuable Project Booklet * 3 Bristle 
Brushes * 2 Abrasive Separating Discs * 3 Mandrels 
= "1 Felt Wheel * 2 Collets * 1 Dressing Stick + 1 
Wrench * 4 Emery Wheels * PLUS AC-DC Electric 
POWER TOOL. At leading stores everywhere! 


—€AS €O—\# 


Another good buy—Casco-Electri-Craft_Kit—has 36 
accessories and steel storage chest—$32.95 if purchased, 
Separately—an outstanding value at only $22.50. 

YOU DO BETTER WORK WITH A BETTER TOOL 

ASCO PRODUCTS CORPORATION * BRIDGEPORT 2, CONN. 
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One Man's 
&= Meat 
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DECENT interval after this issue 
reaches subscribers, about a thousand 
interested readers will sit down to fill out a 
question form they have received. On this 
long, detailed questionnaire they will check 
their readership of every major article and 
department in the magazine. And they will 
tell us what they liked best, how old they 
are, what kind of job they hold. They wi 
do all this on their own time, under no com- 
pulsion, simply because they want to. 
few-a very few—will indulge them- 
selves with anonymous wisecracks. But far 
more will volunteer helpful comments. 


Some Are Sour 


Not all of these remarks will be favor- 
able. Some will be sincere and sour. These 
hurt, but we like to get honest opinions. 
Then there are the readers who say, “Give us 
more photography articles—or more wood- 
working.” One wants bigger workshop proj- 
ects; another pleads for simpler jobs that 
don’t call for power tools. 

Last month I got two beauties—oh, yes 
indeed I get them; every questionnaire with 
comments is automatically sent direct to my 
desk, These two readers unwittingly repre- 
sented the north and south poles of the same 
little world that is PSM. One wrote: “would 
like to see more articles on the important 
developments in science; too many shop ar- 
ticles.” The other answered: “serious stuff 
okay, but why not more dope on new cars 
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and tools? Want more metalworking.” The 
occupations were the tip-off—one was a col- 
lege student, the other a refrigerator weld 

‘An editor is really just a cook in a print 
shop. It’s his job to serve what people will 
want when they see it on the menu. Aside 
from being a professional magazine cook, 
perhaps my best recommendation for this 
job at PSM is that I used to eat here my- 
self—and still do. As a regular reader, sit- 
ting out front, I enjoyed the magazine for 
years. Back here in the kitchen, ordering 
the supplies, watching the ideas as they are 
boiled into articles and pictures, tasting con- 
stantly every dish on the menu of the 
month, I sometimes wonder if anything will 
be good when the crowd sits down. 


Proof of the Pudding 


Then the printers dish up the first proofs, 
and I sit down myself to eat the issue. 
Sometimes I start at the front and read 
straight through. Or start at the back and 
flip from one high spot to another. 

But usually Igo through the magazine 
looking at pictures, reading headlines and 
captions. Knowing the words (because I 
read most of them when they were still only 
typewriting on yellow paper), I am always 
a little amazed at how much you can get 
out of PSM without even reading it. 


Tattletale Mail 


Anyway, when the votes from readers 
come in I'm anxious to find out how they 
liked the things J liked on the menu, Usu- 
ally the articles we think are interesting 
enough to get the most space are what you 
like best. But every issue there are a couple 
of surprises—articles that turn out to be 
more popular than we expected. And where 
there are winners there are always losers— 
some of our little favorites make crash 
landings in the reader polls. 

Maybe you've never received a ballot. 
Or maybe you buy your PSM at a news- 
stand, as I used to before I got free copies. 
If so, you never get a ballot. 

In any case, if you'd like to chip in your 
two cents worth, send me a penny post 
card. Just address it: crrHEeNs, psM, 353 
FOURTH AVE., NEW York 10, N.¥. Write 
your name and address, and the letter 
*B.” I'll see that you get a ballot. And you 


can be sure we'll all be 


glad to get your opin- 
ion on the articles in 
this issue. 


LATHE 


The South Bend Precision Lathes and Lathe Attachments shown on the following pages 
are the result of forty years of experience in building fine lathes. The workmanship 
and materials entering into their construction are the best that can be obtained and the 
highest standards of accuracy are maintained throughout their manufacture. 


s OUTH 


wor kK §& 


BUILDING BETTER LATHES SINCE 1906 + 524 E. MADISON STREET + SOUTH BEND 22, INDIANA, U.S.A. 


CABLE ADDRESS “TWINS” SOUTH BEND 
ESTABLISHED 1906 
INCORPORATED 1914 


PROMPT DELIVERY 
deliveries can now be made from distrib- 
stock in all principal cities, or from factory. 
For name of distributor see "Machine Tools” in 
classified section of phone book. If there is no 
distributer near you, your orders ond in- 
quiries direct to the factory. 


PRICES 
Prices of South Bend Lathes are rea- 
sonable, the average increase over 


pre-war level being less than 15%. 
Alll prices are net f.0.b. factory, erated 
for domestic shipment. 
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16", 142", and 1 
Quick Change 
Gear Lathes 


‘Gear 
$1640.50 


SPECIFICATIONS. 14¥eINCH 3INCH 
Swing over bed and saddle wings. .... 4%" 13%" 
‘Swing over saddle, chip guard removed 10%" 8%" 
‘Swing over saddle with chip guard... 8%" 7H 
Spindle speeds... “6 27 to 800 rpm. 34 to 875 r.p.m. 
Thread cutting range... + 410224 RHorLH. 440224RHorLH. 410224 RH. or LH, 
Power longitudinal feed: 0015" te 0841" .0015" to.0841" —.0015" 

Power cross-feeds. .0006" to 0312" .0006" to .0312" 0006" to .0312” 
Hole thru spindle. . mH ™%" iY 
YP x nye" 

No. 3 Morse Taper No. 3 Morse Taper No, 3 Morse Taper 

Abe. Thhp. Th. 


South Bend Quick Change Gear Lathes are 
equally efficient on precision toolroom work or close 
tolerance manufacturing operations. Hundreds of n: 
tionally known manufacturers select them when stream- 
lining their shop equipment to meet present day needs. 
Substantial savings in capital investment, power con- 
sumption, floor space, and labor costs have resulted 
from their installation. They will give you the same 
efficient service. 


‘The Underneath Motor Drive provides an un- 
usually wide range of spindle speeds. The belt drive to 
the spindle is silent in operation and develops smooth, 
steady power entirely free from gear vibration. 

Price includes 3 ph., 60 cy., 220 v. A.C. motor and 
drum control, and regular lathe equipment such as 
belts, centers, face plates, tool post, etc. Chucks and 
tools are extra. See following pages. 


pay balance 


SOUTH BEND LATHE WORKS, 524 E. Madison Street, South Bend 22, Indi 
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Quick Change Gear 


Underneath Motor Driven Lathes 


Swing Length Distance 4 
Swing Length Distance ApprOX. rice 


16 & = 331% 2300 $1640.50 
16% 7451; 2380 1678.50 
16% 857142460 1716.50 
16, 10811; 2620 1826.50 
16 12105}; «2880 1936.80 


1434" QUICK CHANGE GEAR LATHES 


5S. 1995 $1382.50 
Wy OG 2070 “1420.50 
wy 7 2145 1458.50 
wi 8 2228 1496.50 


13" QUICK CHANGE GEAR LATHES 


134 0CO 1460 $1117.50 
By SB 1810 1183'50 
340 «640 1560 1189'50 
ct a 3 1615 1225.50 


SOUTH 
BEND 


16", 1442", and 13” 
Toolroom 
Lathes 


South Bond 16" x 6 
Teolreom Lathe 


$2031.50 


SPECIFICATIONS 16INCH 14YeINCH 

Swing over bed and saddle wingt..+ 16%" 14%" 

Swing over seddle cross slide on 8.15/16" 

Spindle speed: + 210725 rpm. «27 te BOO rpm. 34 40 BS pam. 
Thread cutting range. + Ate 224RHorLH. 410224RH.orLH. 410224 RH. or LH. 
Power longitudinal feeds....-.++e++ 0018" 10.0841" 0015" to 0841" .0015" to .0841" 
Power cross-toeds. 006" to 0312" 0006" 10.0312" 0006" te .0312" 
Hole they spindle. " 1% 1%" v 
Collet capacity. 2 " x ue 
Spindle centers. + No.3 Morse Taper No.3 Morse Taper No. 3 Morse Taper 
Size motor. . Thhe Thhp. The. 


Toolroom Underneath Motor 
Driven Lathes 


sia sip Tou: a 
ie at 
ms & 2 se ee o 

lnches Feet Inches Pounds ssa 


16-INCH TOOLROOM UNDERNEATH 
BELT MOTOR DRIVEN LATHES 


B17c 16: 8 33% 2525 $2031.50 
B117D 16! 7 451; 2808 "2075'50 
817E 16% = «= 8735 «26852119150 


1414-INCH TOOLROOM UNDERNEATH 
BELT MOTOR DRIVEN LATHES 


sissy 8 ay aieo Sizm—a0 
Sse BH SS SzaR ge 
giss HR § «64 B81 
HEE i 2 So Ee eS 


13.INCH ‘TOOLROOM UNDERNEATH 
BELT MOTOR DRIVEN LATHES 


g13B 136g 28 1668 $1481.50 
B113c 13! 6 40 1718 “151950 
B113D © 13) 2 82 1770 (1587.50 


SOUTH BEND LATHE WORKS, 524 E. Madison Str 


‘on precision toolroom work or 
facturing operations. Their versatility reduces 
time to a minimum. Smooth, vibration-free oj 
permits finish turning or boring with such pre 
that subsequent machine operations can often be elim- 
inated. A convenient arrangement of controls makes for 
an ease of operation which reduces fatigue and lowers 
the probability of error. A wide range of spindle speeds 
permits machining work with maximum tool efficiency. 


Improved Features include: alloy steel headstock 
spindle; replaceable headstock beariogs; double wall 
sane box for threads and feeds; 


apron; quick chan; 
and semi-steel lath 


In Addition to 3-ph., 60 cy., 220 v., A.C. motor 
and drum control, and ‘all equipment supplied with 
quick change gear lathe (see preceding page) the fol 
lowing toolroom attachments are included in price of 
lathe: handwheel type draw-in collet chuck attachment 
collet rack; telescopic taper attachment; thread dis 
indicator; chip pan, and micrometer carriage stop. 
Chucks, tools, and collets are extra. 


A 


t, South Bend 22, Indiana, U 
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South Bend 10” x 2, 1” Collet Quick Chonge Geor Bench Lathe 


SOUTH BEND 


10’-1”" Collet Lathes 


SPECIFICATIONS 
‘Swing over bed and saddle wings. ....10¥A" 
Swing over saddle cross slide, sur 
Spindle speeds (12)......50 fo 1357 rpm. 
Threod cutting range....4 to 224 R.M. oF LM. 
0015" te 0836" 


Collet capacity. . 
Spindle conters, 
Gross slide travel 


10-inch Swing South Bend Precision Lathes are capa- 
ble of the most exacting operations on both tool and production 
work. This accuracy, together with their speed and versatility, 
contribute to lower machining costs. They contain all the 
design features that make the larger models so dependabl 


Price includes 3 ph., 60 cy., 220 v., A.C. motor; drum 
control, and regular lathe equipment such as belts, centers, 
face plates, tool post, etc. Chucks and 
tools are extra. Toolroom Lathes also i: 
clude: handwheel type draw-in collet 
tachment (without collets); collet rack; tel- 
escopic taper attachment; thread dial 


indicator; and micrometer carriage stop. ss pend 10° x 3%, 
Bench is included in price of bench lathe, 1° éatstTeanemishe $1168.60 


10’-1” Collet Quick Change Gear and Toolroom Lathes 


Length satween Swing Length Between Shi Prive 
Eatalog ode Centers Gace over Bea oie enter ie 
aaa Feet Inches - Inches Feet Inches. Factory 
QUICK CHANGE GEAR BENCH LATHES weamieneaes 
187-YS 1045 3 18 850 6 $933.60 ermpatigciinemeaoon 
1725 10; 334 + 20% ««B8D. «84960 —«IBTXS 10% © 3—=—«18{—98].—$1106.60 
IAS 10%; 4 26; 980«975.80—«B1BTZS. 101; ©3454 «20, 89D. 112.60 
17s 10, «3G «—«-S3=S« 8D. HBED—CBIBTAS 10% © 4—«26Nf «1050 1238.60 
QUICK CHANGE GEAR LATHES WITH FLOOR LEGS ae 
1w7T 10% «93810. $963.60 TOOLROOM LATHES WITH FLOOR LEG 
187z 10,34} OSS TREO © BISTY 10%; «= 3ASKS«938_§1151.60 
187A 10,4 28h weOswaSCO © BIB7Z «10% «3420960116860, 
187R 104446 SL 8BSOIBCD ITA 10% 428988 «1188.60 


SOUTH BEND LATHE WORKS, 524 E. Madison Street, South Bend 22, Indiana, 


SB4 Poputar SCIENCE 


Sovth Bend 9° x 3’ Model C Bench Lathe 


Model A 9-inch Lathes have heat-treated alloy 
steel spindle, quick change gear box, and friction 
clutch worm drive for power longitudinal feeds and 
power cross-feeds. 

Model B 9-inch Lathes are same as Model A 
Lathes except that they have independent change 
gears, instead of the quick change gear box, for 
threads and feeds. 

Model C 9-inch Lathes are same as Model B 
Lathes except they do not have the worm drive for 
Power feeds. The cross-feed is hand-operated, and 


SOUTH BEND 


9-Inch Bench Lathes 


EICATIONS 


is 


Hays 
i 


Hi 


26—.0021" fe 10155" 
114— 0021" te (0186" 


fine none 
Tool holder 
Toul 
rot 
3% 
2 
* 


longitudinal feeds are obtained by engaging hali-nuts 
with the lead screw. 

Toolroom $-inch Lathes are same as Model A 
Lathes except that they have the following toolroom 
attachments: collet chuck; collet rack; taper attach- 
ment; thread dial; and micrometer carriage stop. 

Price includes 1 ph., 60 cy., 118,v., A.C. motor, drum 
control, and regular lathe equipment such as belts, 
centers, small face plate, tool post, etc., Chucks, col 
lets, and tools are extr 


9-Inch Swing Horizontal Motor Driven South Bend Precision Bench Lathes 
9” MODEL A LATHES 9" MODEL B LATHES 9” MODEL C LATHES 


Lacan 188, 9" TOOLROOM 
Gel Cent LATHES — Gapeed drive 12-speed drive G-xpeed drive 12-speed drive 6-speed drive 12-speed drive 
Feet acres Cat. No. Price Cat. No. Price Cat. No. Price Cat. Mo, Price Cat. No,- Price Cat. No, Price Cat, No, Price 
3 16 B544-Y $486.70 444 $272.20 644:Y $317.70 477-¥ $217.20 G77-¥ $262.70 415-YC $167.20 615-¥C $212.70 
3M 22 86442 501.70 4442 28720 6442 332.70 4772 23220 6772 277.70 4152ZC 182.206152C 227.70 
4 28 B646.A 516.70 444.4 30220 644A 347.70 477-8 24720 G77-A 292.70 415-AC 197.20 615.AC 24270 
4 34 444R 324.20 6448 36970 477R 26920 677K 314.70 415RC 219.20615RC 264.70 
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9" SOUTH BEN! 
V-Belt Horizontal Motor Drive 


Bench Lathes 


‘The 9” Bench Lathes with 
8-speed and 16-speed V-belt 
horizontal motor drives offer 


more spindle speeds—an advan- 


critical. These lathes are identical 
in all other respects to those de- 
scribed on the preceding page. 


Price includes 1 ph., 60 cy., 
118 y., A.C. motor, drum con- 
trol, and regular lathe equipment 
such as belt, centers, small face 
plate, tool post, etc. Chucks, col- 
lets, tools, and bench are extra. 


97x32’ Model A Bench Lethe with 16-Spoed V-Bslt Drive 


SPECIFICATIONS 
Power longitudinol feeds 


9-Inch Bench Lathes with V-Belt Horizontal Motor Drive 


TIME 25 per cont down 
PAYMENT = '? onthe to pey 
TERMS — Moderate finance 
hergee 
MODEL A 
Length Between Ship, wt 
Bed Centers Crated” —Bapeed drive 1S-speed drive 
Feat ‘Inches Pounds 
Cat. No, Price Cat. Na, 
3 16-358 S44. $204.20 744-¥ $239.70 
3% «22,380 844.2 300,20 7442 384.70 
4 28 © 405.“ S44.A 324.20 744A 369.70 
4) 34-430 S44.R 346.20 744.8 301.70 
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Bespeed drive 
Price Cat. No, Price Cat. No, Price Cat, No, 
872-¥ $239.20 
877-2 254.20 
S77-A_ 269.20 
S77.R 291.20 


twelve spindle 
for olaer 


Catalog 


MODEL B 


W6-speed drive B-speed drive 


48.0015" to .0053" 
26—.0021" to 0155" 
14—.0021" to 0186" 


MODEL 


16-speed drive 


Price Cat, No, Price 


777-Y $284.70 $18-¥C $189.20 718-YC $234.70 
7712 299,70 $182C 204,20 718.2C 249.20 
‘TTT-K 314,70 $15-AC 219.20 715-AC 264.70 
777K 336.70 S1S-RC 241.20 715.RC 286,70 


Capable of shin 
ing work tothe most ex: 


acting tolerances, this 
lathe is recommended 
for precision work in 
the toolroom, labora- 
tory, or machine shop. 


Fully enclosed motor 


drive unit 

41 to 1270 r.p.m. 
tions. Price includes 1 ph., 60 
cy., 115 v., A.C. motor, drum control, and regular 
lathe equipment. Chucks, collets, and tools are extra. 


Provides 


9" Underneath Motor Driven Lathes 


Length Between 


ison Street, South Bend 22, Ind 


Weight 


Priee 


Gaiset moder ot ed Gated fob. 
Feet ‘ches Pounds. Faciory 
sam Ok 34% 22870 $486, 
sm OB 34 3 ©6500 “a: 
B3442N Toolroom 333 9 22630 


na, U 


“ SOUTH 
>» BEND 


one Precision 
sieimisil Turret Lathes 
scm pain 
Teste. 


‘eors—ose1* ___ Series 900. This turret lathe is 

Seos-cesa specifically designed for second 

operations on small, precision 

6 bed —2214, . Its accuracy, and speed of 

oot —o1a8 and machining produce 

‘poos: @PPreciable economies in manu- 

‘hee. pees that are not possible 

with heavy turret lathes. Price 

includes 1 ph., 60 cy., 115 v., 

A.C, motor, drum control, power foed universal carriage, 

handlever bed turret, er cross slide, compound rest 

cross slide, coolant return assembly, and metal column base 
with builtin oil pan. 


Series 2-H. The production of precision duplicate parts 
in both machine shops and toolrooms is simplified with 2-H 


Turret Lathes. ‘are especially suited for exacting sec- 
ond operations on work because of their accuracy 
and ease of operation. Price includes 3 ph., i 
KC. motor, drum control, power feed universal ‘carriag. 
screw feed double tool slide having front and rear tool 
power feed ram-type turret, and oil pan. 


Ser, 900, Cat.No.930-Z Turret Lethe $765.70 Prices of turret lather do not include coolan! pump or colle! equipment, 


Ser, 1000, Cat. No, 1006-2 Turret Lathe $1199.60 ‘Series 2-H, Cot. No. 2-CT Turret Lathe (6’ bed) $2500.00 


SOUTH BEND LATHE WORKS, 524 E. Madison Street, South Bend 22, Indiana, U. 


DecemBer 1947 SB7 


HANDLEVER 
COLLET ATTACHMENT 


Collet 
Attachment 
HANDWHEEL TYPE 
‘The Handwheel Collet Attachment 


is a very accurate type of chuck. 
Tt is used for precision toolroom 


work and for the manufacture of ae 
‘small parts, or wherever extremely _ CHtalon pricy CAMO pricg 
close tolerances are required. Bar | Hember 

and tube stock can be fed through 5206.W $ 65 
the hollow draw-bar that operates $210 120 
the collet, Equipment includes | ets Paty bd 
draw-bar, spindle nose cap, span- i413" Para bg 
ner wrench, and closing sleeve. 16°, 5216 180 
Collets are not included. L 


Collet Rack and Collet Chest 


Collet Rack No. 1770-W holds 19 collets, all 
‘others hold 17 collet, Colletsare not included, 


COLLET RACK 
Holds collets, centers, spine 
die sleeve, draw-bar, spindle 
nove cap, wrench, etc. 


SOUTH BEND LATHE WORKS, 524 E. Madison Stre 
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Collets and Collet Sets 


South Bend Collets, manufactured with the same exacting care as South 
Bend Lathes, deliver long, dependable service on precision work. Each collet 
is carefully inspected and tested, and packed in substantial plastic box with 
transparent lid through which the size can be read for easy selection. 


Steel Collets are carefully heat-treated for maximum service and are pre 
cision ground to exceedingly close tolerances. 


Brass Collets, a South Bend innovation, have many practical applications. 
Their low cost makes them 
desirable for odd sizes that 
are used only occasionally. 
+ They can be readily machined 
* on the job for holding tapered 
or irregular shapes. When 
worn, they can be rebored S51 y 
to larger diameters. 


Specifications of Steel and Brass Collets 


e A 8 c D E F G 
Collet For sooth Bend _,Thrtad_ Thread Threads Body Collet Head Angle 


Number Dametec Length "Per Diameter Cength Diameter Length 
si La Tnches Inch "Inches Inches “Inches Degrees 
3 650 3/4 26495 211/16 85212 
2 Gal. 885 13/16 20 8595 35/16 1098 18 
ana l3" ” 
10°—1" Collet, 
© jon ES 1250 aye 20 140s ssa tase 10 
4 “aw (1976-200 a9 3.18010 


‘Citeis oun ah bo eed on any ater ite or machine wit ny wil 
South Bend Collets and Collet Sets 


Steel Collets Brass Collets 
Cottet ‘Goerayaen) Cat. No, Price Cat, No, Price 
1 Collet, any standard site 1/16" to 1/2" in 64ths, eoow $$: 3.78 1698 = $ 2.00 
Set of 8 Collets in 16ths, 1/16” to 1/2°. 2047 27.00 2238 18.00 
No.3 Set of 7 Collets in odd 32nds, 3/32" to 18/32" 1 2476 24.00 2534 13.00 
Sot of 14 Collets in odd G4ths, 8/64" to 31/64"... . : 2477 46.00 2838, 24,00 
Decimal Collets (.0625” to 500") each. * 769.W 4.00 1886 2.15 
Metric Collets (1.5 mm to 12.5 mm) each : : 773.w 4.00 1702 218 
1 Collet, any standard size 1/16* to 11/16" in G4ths...... 1721 4.00 1697 2.25 
Sot of 11 Collets in 16ths, 1/16” to 11/16"... aan 2432 39.00 2238 23,00 
No.2 Set of 10 Collets in odd 32nds, 3/32" to 21/32. Sl gaze 36.00 2536 21.00 
Set of 20 Collets in odd 64ths, 5/64” to 43/64" : 2479 7.00 2837 40.00 
Decimal Collets (.0625" to .6875") each. : 76aN 4.28 1887 2.40 
‘Metric Collets (1.5 mm to 17.0 mm) each. 1 773.N 428 1703 2.40 
1 Collet, any standard size 1/16" to 1° in 64th. - 1722 4.78 1698 2.80 
Set of 16 Colleta in 16ths, 1/16" to 1”. SI gas 68.00 2241 37.00 
No.8 Set of 18 Collets in odd 32nds, 3/32” to 31/327 ..0...020.01. 2482 64.00 2540 38.00 
Sot of 30 Collets in odd 64ths, 5/64” to 63/64" 2 2483 127.00 2541 65.00 
Decimal Collets (.0625" to 1.000") each... 1 "7688 5.00 ess 2.65 
‘Metric Collets (1.5 mm to 25.0 mm) each Sexessiel 278M 5.00 1704 268 
1 Collet, any standard size 1/16" to 3/4” in 64the 1713 4.25 1699 2.38 
Set of 12 Collets in 16ths, 1/16” to 3/4”. 2438 48.00 2244 26.00 
No.4 Set of 11 Gollets in odd 32nds, 3/32” to 23/32". 2480 42.00 2838 24.00 
Set of 22 Collets in odd 64th, 5/64" to 47/64" 2481 81.00 2539 45.00 
Decimal Collets (.0625 to .7500") each... 769K 450 1659 2.50 
‘Metric Collets (1.5 mm to 19.0 mm) each. 773k 450 1708 250 
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Chuck and Tool 


Assortments 


The chucks and tools in the assort- 
ments shown are recommended for 
use with the various South Bend 
Lathes. This is the basic equipment 
required for the average shop for 
general machine work, such as turn- 
ing, boring, drilling, cutting-off, 
chucking, etc. A 3jaw Universal 
chuck can be substituted for the 
4-jaw Independent at additional cost. 


Contents of Assortment 
4-Jaw Independent Lathe Chuck fitted to lathe. Sizes: Sis 
on 9° and 10” Lathes; 734 in. on 13” Lathe; 9 in. on 1414” 
Lathe; 10 in. on 16” and 16/24” athens 
Jacobs 3-Jaw Drill Chuck. Sizes: }4 in. on 9” and 10" Lathes; Size of Lathe Catalog No, Price 
44 in, on 13” and 1419" Lathes; 1 in. on 18 and 16/24” Lathes. 
Arbor Fitted to Above Drill Chuck. 


Prices of 
Complete Assortments 


108-WT $53.44 


Straight Shank Tool Holder. 10r e227 
6 Ground Cutter Bits for Tool Holder. ot 93.27 
Boring Tool Holder, Style ‘"B."* 9” Lathes take Style “D.” 113-7 107.81 
Cutting-Off Tool Holder, begre “Hani 14t  121.58 
4 Malleable Lathe Dogs. Sizes: “hes 1488 


NO" Lathony Ts bce 1%, and 154" os all olboras 


Wood Turning Rest 


Mounts on compound 
rest base to convert lathe 
for wood turning. See fol- Pres Start 
lowing pages for centers ar $9 
for wood turning. 


Size of Lathe Catalog No, Price 


Pipe Centert 


Cat, Takes Requires 
No. Pipe «Shank Price 


2160 34" to3" 2172.NR $4.50 


108" 272TH 6.00 

itp Remsiand) 3ie2 Stee" 173TH 9.00 
Shaaban? Pipe Center Shanks 
Oil Pans, Splash Pans, and Cat.No. Taper Price 

Chip Pans can be supplied 2172.NR_ No.2 $4.50 

for all South Bend Lathes. 31737 NoS 780 

Oil Pans should be factory- 

installed for proper fit. Com TaME = Indedat ave 

plete information and prices PAYMENT 12 ments to pey 

will be supplied on request. = TERMS oe 
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a = aeacabiia | 


Milling and Keyway Cutting Attachment 


Price 
pe 
erough ol tiie work to 2 S902, BW Tir sn 
justify a milling machine. 13° 3 2h" 58 

on compound rest “Kr x e@ 6 
base of lathe, permitting 16", 16/24" 5 a 6 


Arbors for Cutters 
_— Lathe Size Catalog No. Price 
=D % 6900 l0oNH $7 
10° & 1000 109.NH 7 
olde cotter with 2" ale, 1° 7 
epnetty, yd “uy 109-NH 7 
foe farsioh 167, 16/24", 100NH 7 


Thread Dial Indicator 


Catalog 
Eliminates reversing of lathe spindle, when i eed 


cutting threads. Dial is numbered and grad- 4900 Blow $8 
uated to show when to close haltnuts on - 10°& 1000 158813 
lead screw to catch the thread on the next nie Ad 3 
successive cut, after returning carriage to 6 ey24",2H 813 18 
starting point. " ™ 


Micrometer Carriage Stop 


Size of Lathe CHl08 Pri 
Locates the carriage at any point along the 


bed for accurate facing, turning, boring, 94900 sew $15 
etc. Has accurately graduated micrometer a 
collar, Stop is hardened on both ends for use ite dee ae 


ither side of carriage. Can be locked for 16”, 16/24", 2 975 9 
duplicate work. 


a Capacty 
Follower Rest Sagat cae ia 
Supports long, slender shafts being machined 
between centers. Attaches to, and travels with, “2 
the carri e, Adjusting screws and lock screws ae aig, $3 
are provi setting the jaws in position. fF 3 ay 
Sion betom ef Talower set pera quick ya 28 VE AS 
Size of Catalog _ Capacity 
Center Rest tae Re eae in, Poe 
Clamps on inside ways of lathe bed and is 97900 125.wsr Mr $8.7 
used for supporting long shafts, boring spin- 10°,1000 1177 3: ¢ 19 
dies, etc. The 3 jaws are adjustable, and are sir ie 
made of cast iron. Top of center rest is hinged 16", 720 4" itr 18 
to facilitate inserting and removing shaits. 6/aa" 1178 43" Fy” | 24 
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Taper Attachments 
‘Telescopic and Plain 

Taper turning and boring are as 
easily nacomie sued, as ge 

turning on lathes equipped wit 
South Bend Taper Attachments. 
The Taper Attachments are per- 
manently mounted on the lathe 
ages, and must be fitted at 
the factory. Accuracy and smooth 
operation are assured by their 
practical design and rugged con- 
struction. The swivel bar is grad- 
uated in both degrees and taper 


per foot. 

Telescopic Taper Attachments 
are used only on 10” and larger 
if A telescopic cro: d 
screw eliminates the necessity of 
disconnecting the cross-feed nut 
when tapers are machined. The 
Plain Taper Attachment used on 9° 


Lathes requires the disconnecting eset Catalog MBX. Length a pr 
of the cross-feed screw and nut. Lathe Number B00 Ser Foat” InDogrees Pre 
428-W b od 164" $75 
pred Buse is 8137 
379 isi ba 
lay Xo 18188 
18R ia: 381 ier 188 


Carriage 
Stop 


Metric Transposing Gears 
Nikko eisan ceed fom 6. em to 


» Much time can be saved in positioning the cutting tool for repe- 920 my Dich (Ma RM) ovn be out 


tative operations, by using this four position carriage stop. Each of the eed. Prices when ordered with lathe, 
four adjustable stops may be set for a different tool position, and may 


be revolved to locate the carriage for each of four successive cuts. Sictise SNE ire 
This attachment is especially de- a 
sirable when a square turret tool Cat. No. Sze Lathe Price, «= Mal. AG" & 900... 1955.W $10 


Mal Bor 9°& 900. 1759-W 12 
10° & 1000... 196340 
4s 


block carrying up to four cutting 2165N 9°. 
tools is used. It may be clampedon 2165 10"... 


Price 


either side of the carriage to posi- 21857 13" sen 4 
é 4. lequest 58 
tion the tool either from left to right, 2)95%) 14} oo ss 


or from right to left. 
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Universal Tool Block 


The new Universal Tool Block replaces the 
conventional tool post and various tool holders 
ordinarily used for general lathe work. It pro- 
vides rigid support for turning, boring, thread- 
ing, = cutoff a en 
‘equipped with a self-aligning knurling’ he: 
Screw adjustments for tool height are easily 


made, and they 
stay put. No re- 
adjustment is 
required when 
replacing tools. r 
This tool block 13:78 
can apt ue. \413¥ 18.75 
to fit other makes 49° 4 16/24" 1413H 16.25 
of lathe: 
Square Turret 
Tool Block 
for Double Tool Cross Slide 


The turret indexes with- 


sequence for rough turn- 

ing, finish ; facing, 

boring, cutting-olf, or other 

operations as required. A quick-acting lever locks the 
turret securely in each of the four positions. Rocker ai 

ostment is provided for adjusting height of each too 

‘or use on the double tool cross slides of South Bend 

Lathes, but can be adapted for use on other makes. 


Tool Blocks for Double Tool Cross Slides 


Catal Sie Takes 
Siz of Lathe umber Square Teas, Pret 
x 
3 
= 


Handlever Double 
Teel Cross Slide 


bits can be 
two in front 
tool block, one ia 
rear tool block. 
Mounts on saddle 
cross slide in place 
of compound rest. 
Can be operated by 
handlever or power 
cross-feed. 


Size ot 
Lathe 


Catalog Swing 
Aambl: over She 


Price 


‘9" & 900.. .2030-W 3.9/16" $75 
10”& 1000. 2031 39/16" 90 
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Square Turret 
Tool Block 
for Compound Cross Slide 


Used on compound 
cross slides for same pur- 
pose as tool block de- 
seri t left. Turret 
indexes within .0008" to 
each of four positions and 

locks by means of lever. Rocker adjustments provided 
for tools. Ruggedly constructed. This tool block is for 
use on compound rest cross slides of South Bend 
Lathes but can be adapted for use on other makes. 


Tool Blocks for Compound Cross Slides 


Handlever 

Bed Turret 
Turret head in- 
dexes automatically 
when lever is moved 
to extreme right. 
Each turret face has 
independently ad- 
justable feed stop 
screw which accur- 
ately regulates length 


Sire of Lathe Cat. Na, Pre of cut. Elfective feed 
ren.w sac of turret lide 4”, Tur 
tela, 210 «ret indexes 
112 210008" four inches 


from turret face. 


son Street, South id 22, Indiana, U.S.A 
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Standard and Safety Lathe Dogs ©*th* Dous for 13” and Larger Lathes 


‘STANDARD SAFETY 
Lathe dogs should correspond in capacity to the “4 cot. Price’ Sat Wrench, pig 
diameter of the work if the work is to be held securely. No, No. Requires 
These lathe dogs are made of heavy malleable iron 3843 80.80 3826 2383 $0.80 
esa 95 3827 238698 
a are properly designed for maximum strength and t 33108 Seas ey 8 
1g service. The Standard Lathe Dog hassquarehead 1% 3846 120 3829 "20 
13g 3ee7 403830 2380 140 
alloy steel set screw. The Safety Lathe Dog has a 33 343 1ss seal 2389188 
2° 3649170 3882 2309 1.70 
2% 3850 1.95 3833-2390 1.95 
3 3es1 220 3834 2300 2.20 
3% 3882-300 3838 2300 3.00 
4% 3683 400 3806 2390 4.00 
Lathe Dogs for 9” and 10° Lathes 
STANDARD SAFETY 
[a ’ Gat. Wrench 
= Ls Pree No, Required Pelee 
x“ (3837 «$0.70 3820 «2385 = $0,70 
4% «3838 78 = «3821-2385 +78 
= 3839 90 3822 2386 90 
1 eso 1100 3823, 3387 1100 
1% 3841110 3824 3388 1.10 
1 302138 3028 2388138 


Lathe Centers and Drill Pads 


Patent Pending . a . a 
Ball Bearing Live Center L 
Designed for maztmum strength and rigld+  Iz—Berew Canter for wood G—Drill Pad to support Mat work for dling, 
sty ine Ball Beating Live Coster is tecom~  H—Orotch Center spec end rok ior eznsdeiling. J—Htllow Genter for 
entted for high specds, heavy roughing cuts, supporting centerless To 1¢" da. 100" Center for headstock or tallstock 
Sic Go" point wnt in subdantal precios spins ¢P—Carbide Center. Q. Hail Center, N-Gup Canter. M—Spur 
ball bearing which is easily replaceable. \ter, for all wood turning operations. 


Catalog No Shank Taper Price Description 


SRSRsess FF 


eyeaugeet zi 


524 E. Madison S! 
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Coolant Pump and Reservoir 
(ot Fitted to Lathe at Factory) 


coolant pump, tubing, ammocyencned Keay, 20 ev. sakes feral 


below), switch, and wiring for connecting switch to motor, 
Paep i eeitptining nels been ten ciliated Reservoir in 
take is fitted with } 
are } ae) Re a pO om 
Cycle Voltage 
Parr PY $0 220 $117.00 
2003D A. 60 117.00 
2003. 50 440 117.00 
other machine 20038 Poe Bea REE 
When order 2901.4 AC. 80 115 108.00 
ing, specify volt- 2001.8 60 118 103.00 
age, phase, and 2001.C_ AC. 50 230 108.00 
cycle of motor 2001D AS. 60 230 105.00 
v= MS 128.00 
wees 2000L D.C. wee 230. 128.00 mS 


_ Mica Undercutting Attachment 

Any shop that repairs armatures for motors, generators 

ae iscectons or starters will have a lot of use for this practical attach- 
ATTACHMENT ment. It attaches to the saddle of the lathe which insures 


‘Upper portion is hinged so the blade holder can be swung 
back so it does not interfere with turning the commutator, 


Price includes one blade .020" thick. Extra cutter blades 
.020" and .015" thick are available as listed below. 


Patonied 
Size of Lathe | ° i 10 | wi we 1s 
Description Gat. No, Price Cat. No, Price Cat. No, Price Cat. No, Price Cat. No, Price 
Mica Undercutting 
‘Attachment, €75.N $18.00 675R $18.00 675-T $19.00 675F $20.00 675.H $21.00 


Extra Blade, 
Extra Blade, 


15 2028 8 2028 1S 2028 aS 2028 as 
28 2029 25 2029 28 2029 28 2029 28 


e. Collets 
for either running At or driving At on shalt. 
Description Cat. No, Shank Price 
Adjyrtbla Cellet Bushing Chnck 1615¥R No.2 | $025 
senses 161STH No.3 6.75 


Adjustable Collet Bushing Chuck 
‘with aet of 3 collets, 9/16", 5/8" 1608-NR No.2 8.95 
ind {637 copacity for popalar 1608TH No.3 945 


Cat. Mo. 1659, Extra Collate for round work, any capacity "to 1" round by 16th, price each $1.00. 


SOUTH BEND LATHE WORKS, 524 E. Madison Street, South Bend 22, Indiana, U. 


Decemser 1947 SB1S 


Two Superb Grinding Attachments 
South Bend Design and Manufacture 


igned 
South Bnd Tathon tie easily adaptable for 
on milling machines, shapers, planers, or 
mekes of lathes. The spindle revolves on 
lubricated, precision ball bearings which 
to ‘protect them from damage by d 
gt at ena particles produced when grinding. 
pplied with 14 h.p., 
continuous duty motor, 4” 


Prices include motor for 115 v., 60 cy., 1 ph., A.C. current, 
Prices with other motors quoted on request, 


EXTERNAL GRINDER INTERNAL GRINDER 


Reamer and Cutter Grinding Stops 
Consists of adjustable holding fixture which clamps on lathe bed for 
holding adjustable grinding stops and diamond dresser for grinding 
Wheels. Also a grinding stop which attaches to grinding wheel guard 
and travels with grinder for grinding spiral reamers and cutters. 


Size of * " Wyre " 
Lathe Ser. 900 Ser.1000 13" Ma" 66/24 


-1512N 1512R 15127 1812F 1812H 1512 
SS $16 $18 «$20, $20 $29 


SOUTH BEND LATHE WORKS, 524 E. Madi 


SB16 porutar science 


For Hobbyists, Craftsmen, Light Production 
GREATEST CLEARANCE, LARGEST TABLE TOP, MOST 
POWERFUL—OF ANY MAGNETIC SAW MADE! 


SAW CORPORATION, DEPT. B-127 
ROCHESTER, MICHIGAN 


NOW... LIGHT 
WHEN YOU NEED IT! 


B Ray-0Vac leak proof batteries |i 
ms fresh for years ! Wy 


Buy Spares ... they stay rash 


